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Notes of the Month. 


Lord Northcliffe used to say that a good journalist 
should neither complain nor explain. Discovery does 
not oiten talk about itself, but we think that a fifteenth 
birthday is an occasion which demands an exception to 
this very admirable rule. For apart from anything that 
might be written about the remarkable progress of 
knowledge since 1920, it is worthy of record that this 
magazine has maintained its existence, under highly 
competitive conditions, without any attempt to pander 
to the sensationalism which so often mars the popular 
presentation of scientific subjects. We ourselves believe 
that this policy is responsible for the success of the jour- 


éé , 


nal, although in a period when “ circulation,’’ measured 
in mere numbers, has been given an altogether exaggera- 
ted importance, it has never been easy to secure the 
advertising revenue on which the maintenance of all 
non-subsidised publications depends. 
x * + x 
The aim of those who founded Discovery, under the 
auspices of the British Academy and the Royal Society, 
was to provide a survey of discoveries in the arts and 
the sciences, which should be written by experts but in 
terms which the educated layman could understand. 
In turning over the pages of fifteen volumes, many 
examples strike the eve to show that this policy has 
been successfully accomplished. One of the outstanding 
contributors throughout the period is Dr. A. S. Russell, 
the first editor of the journal, who has written many 


lucid articles on the mysteries of modern physics. 
Happily, the Trustees who undertook the responsibility 





of launching Discovery in 1920 are still guiding us, with 
the lamented exception of Professor R. S. Conway, 
whose place has been ably filled by Dr. Cyril Bailey. 
* * * * 
OxcrE more the status of early man in East Africa is 
thrown into doubt. It will be remembered that last 
autumn Professor P. G. H. Boswell, one of our foremost 
authorities on quaternary geology, went to Kenya for 
the purpose of examining the deposits in which Dr. 
L.S. B. Leakey had found the fragments of the Kanjera 
skulls and the Kanam mandible, upon which he based 
his claim for the early appearance of Homo sapiens and 
an ancestral form of Homo sapiens in Kenya. Professor 
Boswell has now published a preliminary account of his 
findings in a letter addressed to the Editor of Nature 
which appeared in the issue of March gth. His 
conclusions are that although it is not possible to 
identify precisely the locality in which the remains 
were found, owing to faulty records, the deposits in 
which the mandible occurre1 were not clays (as the 
geological argument would require) but volcanic 
agglomerate ; while the clayey beds have suffered such 
disturbance that the date of entombment of any 
remains found in such beds would be inherently doubtful. 
He is, therefore, of the opinion that the geological age 
of the mandible and the skull fragment is uncertain. 
Nor in the case of the stone implements is he able to 
support the view that the geological evidence is such as 
to establish the succession of types similar to that at 
Oldoway for which Dr. Leakey has argued. It would 
thus appear that the antiquity of man in East Africa 
must still be regarded as in suspense, notwithstanding 
Dr. Leakey’s strenuous exertions in the field. 
* * * * 

Nobody who has seen Mai-Dun can doubt that it is 
the finest and most complex of ancient British earth- 
works, and there must be many hundreds who, without 
having any particular interest in archeology, awaited 
with curiosity the results of the work carried out there 
during last summer by the Society of Antiquaries of 
London and the Dorset Field Club. Dr. R. E. M. 
Wheeler made his official report to the Society on the 
last day of February. Previous to the excavation it 
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94 


had been assumed that the ‘ castle’ was the work of 
two periods within the last five centuries B.c., but the 
first season’s work has made it evident that during the 
last 4,000 years the ridge upon which the earthwork 
stands has been adapted 
variously for human occu- 
pation on four main 
occasions. It is now certain 
that the earliest inhabit- 
ants were neolithic pit- 
dwellers before any ‘castle’ 
was built. The site later 
became untenanted until 
the establishment of a 
mixed Iron-Age civilisation 
about 500 B.c. Excavation 
evidence points to the 
probabilty that it was 
during this period that the 
site was first fortified, with 
a single fosse and ditch, 
perhaps towards the end of 
the 4th century B.c. It 
does not appear that the 
immigration which took 
place from Brittany in the 2nd century B.c. influenced 
Mai-Dun very much—at least, the new culture never 
dominated it, and the old Iron-Age traditions lasted on 
there till the Roman Conquest. It is not yet known when 
the more extensive fortifications which remain to-day 
were undertaken, but a Romano-Celtic pagan temple has 
been excavated and bears out the evidence given by 
Verulamium and Lydney that towards the end of the 
Roman occupation there was a reversion to “ the old 
religion.” 
* * * * 

Senor de la Cierva, the inventor of the autogiro, 
announced to members of the Royal Aeronautical 
Society on March 15th that he had successfully taken off 
from the ground in an autogiro without any forward run. 
This was as long ago as August, 1933, but secondary 
troubles retarded development of the system until about 
five months ago. The inventor refused to make any 
spectacular forecasts as to the results of his recent 
experiments, but said that a new experimental machine 
would be built which would incorporate all the conclu- 
sions derived from the past eighteen months’ work. 
The development of the autogiro in this way now makes 
the invention of a successful helicopter of doubtful 
practical interest, for, for all practical purposes, vertical 
take offs to a height of twenty feet would, in Senor de la 
Cierva’s opinion, be sufficient. He was cautious as to 





Coral skeletons from the Red Sea. In the centre 
a thin sheet of Enchinopora; left centre Fungia 
scutata ; right and left two species of Favia. Above 
ave branches of Acropora; right Dendrophyliia ; 
left Lobophyllia. 
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the advent of roof-top landings and city aerodromes but 
went so far as to say that he considered them practical 
propositions, at least in certain cases. 
* * * * 

The Steam wv. Diesel 
contest was carried a stage 
further on March 5th when 
a standard express engine 
of the London and North 
Eastern Railway hauled a 
train consisting of three 
first-class corridor coaches. 
a brake-van, a restaurant 
car and a dynamometer 
car from King’s Cross to 
Newcastle in three minutes 
under four hours. The 
distance is 2608 miles and 
the return journey took 
only three hours and fifty- 
one minutes. The average 
speed on this journey was 
69.6 m.p.h. and the train 
exceeded 100 m.p.h. for 
over 12 miles, during 
which a speed of 108 m.p.h. was reached. The Great 


Photo: A. F. Gohar, M.Sc. 


Western Railway, not to be outdone, has adapted one 
of the King class locomotives for an attack on this new 
record, and there is talk of a speed of 115 m.p.h. 
as a fitting celebration of the Company’s Jubilee this 
year. [he engine has been specially streamiined, but not 
to the extent employed by the designers of a locomotive 
which has been taken over by the German State Rail- 
ways during the month. The L.N.E.R. “Papyrus,” how- 
ever, is a standard engine built as long ago as 1928, and 
received no special preparation for its magnificent run. 
+ * x * 


We referred in these columns last month to the con- 


troversy over the Forestry Commission’s planting of 
what we termed an inordinately high proportion of 


coniferous trees. Those who, like ourselves, want to see 
a more generous planting of hardwoods will be cheered 
by the recent announcement that 6,000 acres acquired 
by the Forestry Commissioners at Culford, in Suffolk, 
will not be planted exclusively with conifers. The new 
estate is to be called “‘ The King’s Forest ”’ in commem- 
oration of the Royal Jubilee and a beech avenue three 
miles long is to be planted in honour of the occasion. 
We must admit that there is something to be said for 
the Commissioners in their apparent predilection for 
conifers, namely, that a great part of the areas which 
they are planting up is unsuitable for hardwood trees. 
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Tropical Aquarium Pets. 
By Cyril Crossland. 


Director of the Marine Biological Station of the University of Egypt. 


Dr. Crossland here contributes another article on the marvels of nature observable at the Biological Station of the University 


of Egypt, at Ghardaga on the Red Sea. 


The illustrations, both drawings and photographs, have been obtained only by a 


great effort of patience and skill, and Dr. Crossland and his assistants are to be congratulated on the success of their 
vesearches into little-known forms of life. 


AtTHoUuGH the Biological Station at Ghardaqa is 
purely for research, and no show aquarium is main- 
tained, yet every visitor makes his collection of pets in 
the aquaria of his own room. The arrangements made 
for the health of animals in the laboratory seem a 
perfect success, almost everything having lived healthily 
for weeks or months, 12.e. 

until its owner left the 
station and his pets went 
into jars for the reference 
collection, or back to the 
sea. The special arrange- 
referred to are: 
circulation 
from the 


ments 

(1) Constant 
of water fresh 
sea; the water at the pier 
end is so clear that filtration 
and septic tanks 
are unnecessary. When 
aquaria are in full use we 
pump to a small delivery 
tank three day. 

(2) All pipes are of cellu- 
loid, taps of celluloid or 
vulcanite, pumps lined with 


storage 


times a 


stoneware. The water thus 
does not come into touch 
with any metal. 


Many tropical fish are of 





beautiful colours, or, like 
the Hippocampus and 
Aeoliscus described in 
Discovery in October, of 
extraordinary shapes. These 
two can be obtained at any 
time, but only Hippocam- 
pus will live. Besides these ‘‘ Box fish’’ (Ostracion), 
globular ‘‘ Puffers’’ (Tetraodon) are common and live 
well. A little ‘“‘ Puffer fish’’ made an amusing pet, 
sailing along with fins only, the tail held bent forward 
close to the body; but when startled it was used 
effectively. (The upward bend given to the tail of 
stuffed specimens in curio shops is of course an 
effort of ignorant imagination.) I did not like its 


Chromodoris annulata and C. quadricolor (right), 

two sea slugs from the Red Sea. 

with yellow spots and violet markings (here shown 

black) ; in the latter the longitudinal lines are blue, 

the horns, gill, rosette, and border of back are orange, 
with a white line within the last. 


using its parrot-like jaws to eat all my ascidians! 

An electric ray, Narcine pantherina, is occasionally 
found on the sandy reef flat by the laboratory. The 
electric shock it gives is feeble, but apparently enough 
to drive a large squid out of the tank in which both 
(generally Atherina forskali) are 
always present in great 
shoals by the pier, and it is 
surprising how long these 
fish, which live on invisible 
crustacea, will 


cé 


lived. Sardines ”’ 





uu 
4 


—_* 
9 , 


y 
by | 
floating 
remain alive in the tanks. 
Presumably plankton comes 
through the pump to them, 
especially when it is run 





last thing at night, and 





apparently in _ sufficient 
quantities for corals, ascid- 
ians, etc., also. These 





‘ sardines ”’ are usually kept 
as prey for two of our most 
striking exhibits, the squid 
and the giant anemone. 
The squid spends much of 
its time crouching, as it 
were, on the bottom of the 
tank, with its eight short 
arms pressed together and 
on to the bottom, forming a 
hood over the mouth, the 
. animal's colour closely 
The former is white resembling its surroundings, 
but for a thin line of most 
brilliant blue round the edge 
of the fin which surrounds 
the body. Should a small 
fish pass within range, out flash the two extra long and 
flexible arms from the pouches in which they are nor- 
mally hidden, and the suckers at their ends adhere to 
the fish, which disappears with magical speed into the 
hood of short arms and is seen no more. At the same 
time dark brown bands appear across the body and the 
squid becomes very conspicuous. These and other 


colour changes, which occur under all sorts of stimuli, 
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or without any apparent stimulus, are a constant interest, 
and their relations would be interesting to work out. 

Of other mollusca the most striking are the nudi- 
branchs, shell-less molluscs often of striking beauty, 
which become shapeless masses the colour of mud 
when preserved. It seems a significant fact that one 
sub-family of the Dorididae is actually characterised 
by the bmniliant colours of its members, the species 
being otherwise little differentiated. Of these Chromo- 
doridae the only one common here and of good size is 
*C. qguadricolor, about two inches long and half an 
inch wide, one of the less brilliant of the family but 
striking enough. Imagine a little soft slug with a 
flat back from which project two feelers, probably 
olfactory, near the front, and a circle of feathery gills 
near the hind end. The general colour is black, with 
longitudinal stripes of blue, which are sometimes partly 
or entirely white. The feelers and gills are bright 
orange yellow, and a line of the same, with a white 
inner band, surrounds the back. As these chromo- 
dorids do not hide under stones, as do their duller 
relatives, they are particularly ornamental in the aquaria. 
They have a protective taste with which their conspicu- 
ous colour is correlated. Another chromodorid recently 
captured is interesting in being the only specimen seen 
since I obtained a number in Zanzibar over thirty 
years ago when collecting for Sir Charles Eliot, though 
its colour scheme is so striking that I had been keeping 
a look out for it ; the body is creamy white with clear 
yellow spots. Round the edge is a border of violet, 
and a wide oval ring of the same surrounds the feelers 
and another the gills, from which it is appropriately 
named C. annulata. 

Our prize nudibranch, both for size and colour, is 
the gigantic Hexabranchus which may 
be over 6 inches long and wide in proportion, with a 
broad frilly ‘““ mantle” all round its back. The colour 
is scarlet with white band, within which may be fine 
The white is variable in extent and 


SaNgUINEUS, 


se 


transverse lines. 
may be absent, and in related varieties from the Indian 
Ocean may have a good deal of yellow, but these yellow 
varieties have not appeared in the Red Sea yet. Eliot 
states that the animal is common, but I think this is 
only because its striking size and colour make it impos- 
sible for collectors to overlook it. I have seen it only 
once here in its natural habitat among coral, all our 
specimens have been found drifted on shore in the spring. 
On taking up one of these the foot is seen to be a narrow 
groove, and it would seem that its hold on the surface on 
which it crawls must be weak and the animal easily 





* The name Chromodoris has now been changed to G/lossodoris, 
one of those unnecessary adherences to the letter of the law 
which causes so much suffering to Zoologists. 
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dislodged in bad weather. On putting it into the 
aquarium, however, the foot broadens out and makes a 
firm attachment, but if the animal is irritated it rises 
from the bottom and takes to swimming, by undulations 
of the body. 

Of the Echinoderms a good variety, such as shown 
in the picture on the next page, have lived well. Sea 
urchins with thick spines like pencils, such as Hetero- 
centrotus and Cidaris, with long thin needles, like 
Diadema, or with short ones, like thick pins (6 species 
in all), have lived; but Heterocentrotus may shed all 
its spines. Whether it would renew them, as does 
Echinus esculentus in Europe, is doubtful ; we have not 
kept the aquaria going long enough to see. Of starfishes 
a little scarlet form with blue spots is a striking object, 
while Astropecten, very like the British species, paddles 
about on the bottom with its pointed tube feet instead 
of climbing by suckers. 

Most corals are easily kept alive, and naturally the 
most interesting are those with large polyps, such as 
those shown on p.g4. Species of Favia, e.g. F. speciosa, 
have polyps up to 15 mm. across, Lobophyllia up to 





Melitodes coccinea. Above: Part of a branch magnified 
to show the polyps. a. Axtal rod of fused spicules ; 
b. Rind packed with loose spicules containing 
the living parts, and from which the _ polyps 
project ; t. Tentacles of polyps, of which 3 or 4 out of the8 
ave drawn ; rt. Polvp with retracted tentacles ; st. spicules 
in the tentacles. Below: (Left) Colony of Melitodes, 
about half natural size ; (Right) Rind spicule more highly 
magnified. 

30 mm., both with long tentacles, and Fungia has an 


enormous disc but very short tentacles. (F. actint- 


formis, with long tentacles like a big sea anemone, 


is not found here.) These afford good illustrations of 
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the different feeding methods of corals. However well 
we know that corals are purely carnivorous, capturing 
and actively swallowing animal prey, it is always 
interesting to see the actual process. They capture 
prey by their stinging threads and convey it to the 
mouth by their tentacles, assisted by ciliary action. 
In Fungia cilia alone carry the paralysed prey to the 
mouth, and we can see here the strange phenomenon cf 
ciliary reversal. The nutrition of corals has been in 
dispute since my student days, and only lately has 
been investigated with satisfying thoroughness by 
Yonge on the Great Barrier Reef of Australia, to whose 
workst I recommend my readers. These corals expand 
only at night, and even artificial light, if strong, will 
soon cause them to retract their tentacles and resume 
the dead appearance they have by day. Turbinaria, 
however, expands by day and is a beautiful object, the 
bright yellow polyps showing up against the general 
vellow brown of the colony. Tor beauty the two species 
of Dendrophyllia surpass their whole beautiful class ; 
in these the flower-like polyps, up to a centimetre 
across, stand well above the skeleton, and in D. willeyi 
are yellow, orange, or vermilion in colour, in D. nigres- 
cens purple black, those colours being apparently 
correlated with the absence of minute plant commensals 
in this genus, which could not live weil under this 





(Left) As it appears in museums, even 


Dendronephthya. 
more contracted than the form it assumes by day ; (Right) 
A colony narcotised after expansion at night and killed, 


Some of the polyps are 
drawn as they occur, with their protection of thorn-like 
spicules, the majority are merely indicated. 
non-actinic light screen. D. willevt is exactly the 
orange colour of the non-actinic paper in which photo- 
graphic plates were wrapped in the early days, and while 
this species is practically invariably found in the shade 


-.. 
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[Photo. A. F. Gohar, M.Sc. 


A group of sea urchins, showing types of spine. The 
spines of the two white flat oval specimens are too minute 


toappear. In the centre are two small astropectens. 
under stones, the black D. nigrescens grows in the open 


like other corals. 

Of anemones we have nothing quite so fine as the 
Plumose Anemone so well shown in European aquaria, 
but Riippell’s Actinia quadricolor will live for months, 
Like some other big 
tropical anemones it has a commensal fish, the gaily 


and is as big as any in the world. 
coloured Amphiprion bicinctus. That is to say, if one 
sees the fish on the coral reef the anemone is in some 
When 


startled the fish dashes to its anemone and nestles 


cranny within a yard or so, and vice versa. 


among its tentacles, from which refuge it may defy its 
Why this little fish is not at once stung to death 
by the anemone, as are other and larger fishes, is 


foes. 


unknown. Its immunity, and the co-operation between 
the fish and anemone, are well seen if a living ‘‘sardine ”’ 
is put into the basin with two messmates, when there 
results one of those tragedies which make up the usual 
process of nature, but in this case is so dramatic as to be 
The Amphiprion becomes wildly 
excited, driving the sardine about until it comes into 
contact with the anemone’s tentacles. It breaks free 
at once, but is paralysed and lies gasping rapidly, on 


painful to watch. 


which the Amphiprion seizes its tail and drags it again 
to the anemone. The second contact with the tentacles 
brings on another struggle and the victim may again 
free itself, but eventually even so comparatively large 
and muscular a fish becomes completely helpless, the 
tentacles close over it, and it is engulfed into the ane- 
mone’s body. A few hours later the bones are ejected, 
to be picked by the Amphiprion. 

At least two other fish, much smaller, have been 
found with other anemones on the outer reefs, but have 
not been keypit in the aquaria. Other anemones are 
carried about on the shells of big hermit crabs, five or 
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six on one shell: these are of quite ordinary form, not 
modified for their habit like the beautiful Adamsia 
palliata of Port Erin, among other European aquaria. 
Another anemone is remarkable for its strong bipinnate 
tentacles ; the whole may be easily taken for a colony 
of the alcyonarian Xenia when on the reef, and a _ pre- 
served specimen, contracted into a lump, puzzled two 
biologists for some time ! 

The alcyonaria, or soft corals, with their lovely 
eight-rayed polyps, make as great a contrast with the 
temperate fauna as do the corals themselves. In 
Europe you may generally see only Alcyonium digitatum 
or a red fan-shaped gorgonian, 
Here they 


“Dead men’s fingers,’’ 
the latter obtainable only by dredging. 
abound everywhere, in all kinds of forms, in fleshy 
masses, bushy, like a bunch of twigs, or like fans. 

Few have been tried in the aquaria, and only one has 
been quite successful, a Dendronephthya. This is one 
of the soft bushy forms of the family Alcyonacea, 
and the contrast between it and similarly shaped allied 
genera is interesting. These latter abound on the open 
reef, and to the uninitiated look like bushes of brown 
seaweed. Their colour and open habitat are due to their 
being crowded with minute commensal plants, as are the 
corals, but, unlike most corals, they expand by day. 
Dendronephthya, on the other hand, lives out of sight in 
crevices of the coral and has no commensal plant cells. 
It is generally a magnificent scarlet in colour, but others 
are orange, yellow, white, or bluish grey. No one 
knows how many species there are of this genus, and 
I have myself succeeded in separating only two; the 
rest remain a problem which, I am certain, can be 
solved only by work with the living animals. Tor one 
thing no one, except those who have worked here, has 
yet seen an expanded Dendronephthya, at least none of 
the very many drawings published shows one. Our 
illustration shows the usual thing, as it appears by 
daylight. Put this in a basin of salt water and, during 
the night it expands to three or four times its length, 
becoming proportionately slender, and the pink or 
red branches are clothed with hundreds of tiny white 
polyps as shown on p. 97. Small specimens (we 
have no room for those of normal size, which, when 
expanded, are over a foot high) live well in aquaria, 
whereas the allied forms which live in the sunshine on 
the top of the reef deliquesce into slime in a few 
hours. 

The little twiggy bush of Melitodes coccinea lives 
for a while, but one soon finds that, though the scarlet 
branches make a pretty object in the aquarium, the 


polyps have gone.  [ illustrate the polyps of Melitodes 


from a specimen mounted as a transparency. The 
drawing shows the solid axis, corresponding to the 
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“coral ’’ of jewellers, surrounded by a rind bearing 
polyps. This rind contains fleshy canals connecting 
the polyps, but these are hidden by innumerable loose 
spicules, here indicated by plain ovals, their real shape 
being shown in the figure of a spicule seen under a 
higher magnification. The polyps are half contracted, 
but they show the slender bent and rod-like spicules 
of the tentacles. It is impossible to see these unless 
the animals have been killed after careful narcotisation, 
as without this the polyps contract out of sight as at 
r.t. (p. 96), so that the description of them is impossible 
in nearly all the many species of tropical alcyonaria 
brought to Europe by scientific expeditions, and it is 
just these polyp spicules and their arrangement which 
may be the best way of distinguishing many of the 
species of such a genus as Dendronephthya. Hence 
what is wanted, even for purely species work, on both 
alcyonaria and corals, is prolonged work on the living 
animals, for which such a station as this provides the 
opportunity. 

The bright crimson colour of Melitodes, like the colours 
of many other alcyonaria, is contained in the calcareous 
spicules, and is extraordinarily permanent. To what 
it is due has not yet been discovered, and is probably 
as much physical as chemical. <A problem for a physical 
chemist, assisted by a biochemist and a biologist too! 
It is complicated (or simplified ?) by the fact that some 
specimens, Otherwise exactly similar, equal in size, and 
growing under the same conditions, even under the 
same stone, are light pink or bright sulphur yellow! 
The gradations in colour of jeweller’s coral are well 
known, but the changes in Melitodes are abrupt. 

These are nearly all the pets which have been made 
happy indoors so far, but we have had a few uninvited 
guests. Such things are rare in aquaria, a remarkable 
thing when one considers that, if an aquarium tank 
were sunk for 6 months in the sea, it would come up 
coated an inch thick with ascidians, molluscs, barnacles, 
and polyzoa, with a host of worms and slugs living 
The piles of the Oiulfields Company's 
steamer piers here are a really wonderful sight, being 


among them. 


covered closely with Dendronephthya of various colours, 
‘sea fan’ gorgonians of two species, ascidians, tubi- 
colous worms, feathery hydroid and polyzoan zoophytes, 
a museum in themselves. Of course, with a closed and 
filtered water system few larve have a chance of entering 
the tanks, but with our system they no doubt do; 
yet the only growths (excluding microfauna and flora 
in the pipes) which have so far appeared in the few weeks 
the tanks have been in continuous use are little patches 
of purple lithothammionee (stony seaweed), two 
species of serpulid worm, two of ascidians, and one 
bivalve mollusc (Anomuu). 
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Recent Irish Excavation. 
By Sean P. O Riordain. 


National Museum of Ireland. 


The utilisation of unemployed labour in archeological research has had the most fruitful results in Ireland in 1934, and 


discoveries of wide diversity and importance have been made. 


The author, an archeologist of high distinction, not only 


details the results of the year's work but forecasts interesting future developments. 


THE year 1934 was a remarkable one in Irish archeo- 
logical research. The number of finds which came to 
light by chance in the course of agricultural operations, 
turf-cutting, or road-work was numerically up to the 
high standard set by the previous years, while from the 
viewpoint of the quality and interest of such finds the 
past year was The National 
Museum of Ireland became possessed early in January, 
1934, of the remarkable gold gorget (dating to about 
700 B.C.) from Co. Clare, and shortly afterwards of the 
wooden shield from Co. Mayo—the second wooden 


shield of Bronze Age date known to science (the first 


above the average. 


also being a valued Dublin exhibit). Again came the 
fine Middle Bronze Age rapier, with the antler handle 
still well preserved, from a Co. Tipperary bog. Burial 
finds of various dates added to our already large collec- 
tion of sepulchral pottery, and the year closed well with 
the discovery of further graves in the Bronze Age 
cemetery at Keenogue, Co. Meath, from one of which 
new graves a most interesting and unusual type of 
food vessel came to light. Later periods also were well 
represented in the year’s acquisitions—for instance, by 
Viking burials from the Islandbridge cemetery near 
Dublin, and by a series of Viking period silver bracelets 
from Co, Dublin. 

But all these discoveries were in the line of the normal 
activities of the National Museum. Of a different order, 
because a quite new departure, was the series of archeo- 
logical excavations undertaken as part of the govern- 
ment scheme for the relief of unemployment. Under 
this scheme, Irish archeologists were for the first time 
enabled to carry on large excavations—there having 
been provision previously for small rescue excavations 
only. With these new resources it was possible to carry 
out a series of twelve excavations in various parts of the 
country, among which were represented sites dating 
from as early as the post-glacial period and as late as 
the 15th century. Habitation and burial sites were 
represented in the selection, and the sizes of the excava- 
tions were as varied as their dates—on some less than a 
dozen men were employed, while on the largest there 
were almost fifty workmen On all excavations, how- 
ever, the workmen were recruited from the ranks of the 
unemployed of the locality, and. t is worth remarking 


C 


that from the supervisors of each of the excavations 
came reports of the willingness and intelligence of these 
men who were glad to be able to work rather than to 
receive “ dole.’ Another feature which the excavations 
had in common was that each one of them brought to 
light some new fact in Irish archeology. 

Let us try to summarise these results briefly, taking 
the excavations in chronological order of the periods 





It contained 


Megalithic tomb at Labbacallee, Co. Cork. 

the bones of a woman, and the name of the locality 

(leaba caillighe, hag’s bed) is an example of the tenacity 
and trustworthiness of local tradition. 


with which they dealt, but bearing in mind the fact 
that since none of the excavations has yet been system- 
atically published the full results are not yet to hand. 

At Ballybetagh, Co. Dublin, a spot noted as a find- 
place of the Irish elk, a “ dig ” was carried out with the 
object of clarifying the sequence of events in the early 
post-glacial period. A short preliminary summary 
already published’ shows that the results have been 
most encouraging. For the first time an elk skeleton was 
studied im situ in all its relationships—having regard to 
the evidence concerning geology, climate, afforestation, 
and so on, of its period. This excavation was conducted 
in connection with the scheme for quaternary research 
which, under the guidance of a committee of experts 
from the Free State and Northern Ireland, and with 
assistance from the Free State Government and various 
1 The Ivish Naturalists’ Journal, November 1934 - - Quaternary 
Research Number, 
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learned bodies, was able to carry out a very extensive 
programme. For the furtherance of this research the 
assistance of Professor Knud Jessen of Copenhagen was 
sought and he, with the co-operation of Dr. H. Jonassen, 
carried out an extensive series of investigations. Ireland 
is a paradise for the field-worker in archeology and 
kindred subjects because of the extent of the bogs which 
act as storehouses for objects of antiquity and which 
preserve organic materials, so that one has to hand as 
varied a collection of objects as are presented by the 
Swiss lake-dwelling sites. Working from files of finds 
in the National Museum, Professor Jessen examined an 
extensive series of such find-spots and has applied to the 
peat-deposits the methods of pollen-analysis, which 
enable one to know of the afforestation and in conse- 
quence of the climate of the period during which any 
particular stratum in a peat deposit was laid down. 
Irom these studies some remarkable facts have already 
been adumbrated. Ireland has shown some _ further 
striking examples of the persistence of early types 
flora and fauna—into periods during which one would 
not on a priort grounds expect to find them (such per- 
sistence is already a well-known feature in the realm of 
Irish archeology). The elk, for instance, was found to 
live on much later than there had hitherto been any 
evidence to suggest; so that the contemporaneity of 
man with the elk will no longer be in itself a sufficient 
argument for a great antiquity of human occupation in 
Ireland. Another phenomenon which has come to light 
is the differentiation of the nature of the peat deposits 
of Late Bronze Age date as compared with those of 
Early or Middle Bronze Age times showing that the 
upper peat was laid down under much moister conditions. 
This horizon marking the change corresponds with the 
same feature in bogs on the Continent. It corresponds 
also with a definite change in the development of the 
Bronze Age culture of these islands—a change from the 
steady native development to a time during which the 
source of inspiration came from the incoming Late 
Bronze Age peoples. An interesting question arising 
from this is that of the extent to which the Late Bronze 
Age changes of culture were consequent upon the climatic 
changes which accompanied them. 


Cave Exploration. 


Cave excavations next claim our attention. There 
were two—the one at Kilavullen, Co. Cork, the other at 
Kilgreany, Co. Waterford. The former provided a 
large amount of post-glacial fauna, the detailed study of 
which is still in progress. The latter was conducted on 
a cave site excavated and published some years ago by 
the Bristol Speleological Society, who claimed that 


human remains found were dated by accompanying 
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fauna to palolithic times. The 1934 excavation has, 
however, not substantiated this view and, as regards 
the paleolithic question, the two cave excavations 
remind us that indisputable evidence for a palzolithic 
inhabitation of Ireland is still to be sought. But if 
Kilgreany did not yield paleolithic man it yielded a 
most unexpected bronze ornament (plated with silver) 
of about the 8th century A.D. exhibiting birds’ heads and 
snakes as motives. 


The Hag’s Bed. 


A very interesting excavation of a megalith (rude 
stone grave), rather of the galerie couverte class, at 
Labbacallee, Co. Cork, next claims attention. The 
structure is one of the largest of its kind in Ireland and 
was found to consist essentially of two chambers, one 
of which, being covered by a capstone of about three 
and a half tons weight, was found to be certainly un- 
disturbed. In this was found the skeleton (minus the 
skull) of a woman, the bones being so placed as to 
suggest a re-burial. It seems as if the bones were dug 
up from a primary place of burial where they had been 
placed during the building of the monument and were 
then buried in the dolmen—a sack being probably used, 
as is evidenced by the finding with the skeleton of a 
bone pin which it is assumed had held the _ sack 
together. In the other chamber was found only a skull. 
Four cremated burials also were found as well as some 
pottery fragments of a type unusual in Irish archeology, 
and in the small ruined cists outside the large chamber 
were fragments of a “‘ food-vessel ’’ of Bronze Age date. 

At Aghnaskeagh, Co. Louth, a burial cairn with a 
central megalithic chamber and six cists of later burials 
vielded some very interesting and, in some cases, 
unusual pottery. Near the end of the cairn was found 
a kiln which had evidently been used to manufacture 
these sepulchral vessels, while a blue glass bead of, at 
the earliest, 500 B.c. and some fragments of jron slag 
give evidence of later associations of the monument. 

A tumulus (barrow) at Burren, Co. Mayo, yielded a 
cremated burial evidently lying on the spot where the 
cremation had taken place and over which the tumulus 
had been built, while a cairn on the summit of a hill near 
Baltinglass, Co. Wicklow, was found to cover a remark- 
able construction in the form of a double kerb and to 
have three hitherto unknown chambers. One of the 
side-pillars in a cruciform burial chamber in this cairn 
yielded a stone with spiral ornament—an important 
link with the large and world-famous burial tumuli on 
the Boyne. 

A site at Cush, near Kilfinane, Co. Limerick, was 
excavated under the supervision of the writer and threw 
much light on economic conditions of the Late Bronze 
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(Above) One of the houses excavated at Cush, Co. Limerick, 
showing the house-floor of compact clay and gravel and 
the post-holes in which wooden roof-supports once stood. 


(Above) Another of the houses excavated at Cush, Co. 
Limerick. This example had stone walls, the lower 
parts of which were sunk into the ground. 


(Right) The excavation of the crannég at Dunshaugh- 
lin, Co. Meath, showing the palisade above and the 
brushwood flooring ten feel below the level of the bog. 
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and Early Iron ages. The site was one brought to 
notice by the late Mr. T. J. Westropp, an assiduous 
worker in Irish archeology, who suggested that the 
complex group of forts and burial mounds fitted in with 
the descriptions of Temair Erann, frequently referred to 
in the early history of the country as the central site of 
the Ernai, the ruling people of the district. Ring-forts 
of earth or stone represent one of the most common 
kinds of monuments of antiquity throughout Ireland, 
but, with the exception of Tara in Co. Meath and a few 
other places where these exist in pairs like the figure 8, 
they occur almost everywhere as single structures. The 
site at Cush is therefore remarkable because there we 
have the unique arrangement of a series of six such ring- 
forts conjoined and connected with a rectangular enclo- 
sure surrounded by a ditch and bank, the whole being a 
very complex series of earth-works. Four of these 
ring-forts were completely excavated and one partly. 


The First Irish Town? 


Each of them proved to have in it one of those puzzling 
structures called souterrains (‘‘ earth-house’”’ in Scot- 
land; “ fougu’’ in Cornwall), but in one case we got 
unexpected new light on the dating of these structures, 
because a collapsed souterrain was found definitely to 
pre-date a Late Bronze Age urn-burial. The latter 
had been interred at a time when the fort had gone out 
of use as a habitation site and had come to be used as 
a cemetery: This is the first time that a dating earlier 
than the Iron Age was got for an Irish or a British 
souterrain, and it opens up quite new possibilities as 
regards continental connections in respect of such 
structures. At Cush also were found the houses con- 
nected with the site—another new departure in Irish 
prehistoric archeology—and some of these were situate, 
not within any of the ring-forts, but within the rec- 
tangular enclosure. Since this latter covers a large area 
it is possible to excavate only a little of it at a time, and 
no forecast can yet be made as to the number of such 
houses as may come to light, but the final outcome of its 
excavation should be a considerable advance towards 
the solution of the vexed question of whether an Irish 
prehistoric town existed—since we hear so frequently 
that nothing corresponding to the town idea was known 
in Ireland before Viking times. “The three tumuli also 
excavated proved to be Early Iron Age in date, one of 
them yielding a small bone plaque with advanced La 
Téne ornament. Thus the whole occupation of the site 
can be taken as extending from Late Bronze Age times 
almost down to the introduction of Christianity. Partly 
revealed by excavation and partly by the aerial photo- 
graphs taken by the Free State Air Force were the ancient 
fields connected with the forts. These, and the numer- 
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ous querns which everywhere came to light, give evidence 
of settled occupation over a long time and of a consider- 
able amount of agricultural activity. 

A site dating from Early Iron Age and Early Christian 
times at Dromore, Co. Waterford, yielded further frag- 
ments of Ogham-inscribed stones, while one at Colliers- 
town, Co. Meath, gave examples of skull burials in small 
slab-lined graves and also a trepanned skull—the second 
known in Ireland. At Gallen in Offaly were found some 
very fine ornamented slabs connected with the graveyard 
of the monastic site known to history as “ Gallen of the 
Britons.” 

At Dunshaughlin, Co. Meath, was excavated the site 
of a crannog, or lake-dwelling, which is referred to as 
the royal residence of the kings of the district. Cranndégs 
are of great importance as a means of gaining knowledge 
of the archeological history of the country because they 
are stratified sites in which the remains of several 
civilisations are superimposed ; and Dunshaughlin is a 
particularly important one because it is one of the 
largest and because habitation there extended over a 
very long period. Finds include bronze and _ glass 
ornaments and bone objects such as combs, while of 
particular interest are bones used as trial pieces on which 
the designs, later to be applied to metal, were tried out 
by the ancient craftsman. Most interesting, perhaps, 
is a male figure about eighteen inches in height carved 
in wood which was found in the upper layers of a 
crannog—an incongruous object in such a context. 
The excavation of this site has not been completed and 
work will be continued there this year. 





Amazon Cruises. 


The continued popularity of the Booth Line cruises 
up the Amazon, with intermediate halts at Leixdées 
(Oporto) and Lisbon in Portugal, and at Funchal in 
Madeira, is evidenced by the issue of a third edition of 
their finely illustrated pamphlet entitled “ The Forest 
Cruise.” The cruisers leave Liverpool approximately 
once every two months—the next two sailings are on 
April 5th and June 4th—and reach the South American 
continent at Para, on the Rio Para, which is really the 
southern estuary of the Amazon. Thence a passage 
through the Narrows, a hundred-mile-long channel, 
brings the S.S. Hilary into the main stream of the 
Amazon. Manaos, the ultimate goal of the cruise, 1s 
g8o miles above Para, and the marvels of the tropical 
jungle are there displayed to the curious. The cost of 
the excursions organised by the Company here and 
at other ports of call is included in the fare, a point 
worth noting. 

















AT 
whic 
Hyg 
show 
Aust 
Trus 
only 
regu 
weal 
Th 
nificé 
accol 
the | 
of th 
whic! 
prese 
living 
whicl 
the t 
who 
are Ss 
unaic 
ment 
for e: 
hair, 
for t 
of its 
meth 
spear 
undo 
intere 
obtati 
being 
the cc 
form 
conne 


food 


The 
ment 
positi 
vivins 
condi 
likely 
that ¢ 
lands 
of sul 
modif 
be ray 


April, 1935 


ve evidence 
a consider- 


y Christian 
irther frag- 
at Colliers- 
als in smal] 
the second 
found some 
graveyard 
illen of the 


ed the site 
-rred to as 

Crannogs 
knowledge 
‘cause they 
of several 
ughlin is a 
ne of the 
led over a 
and glass 
; while of 
‘s on which 
e tried out 
r, perhaps, 
oht carved 
iyers of a 
1 context. 
pleted and 


ine cruises 
it Leixdes 
‘unchal in 
edition of 
The Forest 
roximately 
igs are on 
American 
really the 
a passage 
~ channel, 
im of the 
cruise, 1S 
1e tropical 
he cost of 
here and 
e, a point 











Discovery—A pril, 1935 


The Cinema in Ethnography. 
By E. N. Fallaize. 


At a meeting of the Royal Anthropological Institute, 
which was held on March roth, at the London School of 
Hygiene and Tropical Medicine, a cinematograph film 
showing the life of the Worora tribe of North-West 
Australia was shown. The film is the property of the 
Trustees of the British Museum and could be shown 
only with their special permission ; while under the 
regulations of the Federal Government of the Common- 
wealth of Australia, it cannot be shown commercially. 

The film is of very great scientific interest. Its sig- 
nificance was well brought out in an accompanying 
account which had been prepared for the purpose by 
the Rev.J. R. B. Love, and gave a detailed description 
of the character and purpose of the Worora ceremonial, 
which forms an important part of the material 
presented in the film. The Worora tribe is still 
living virtually in the Stone Age. It is this 
which gives the film its unique value as a record of 
the technological processes and mode of life of a people 
who owe nothing to cultivation or domestication, but 
are still entirely dependent as food-gatherers on nature 
unaided for their food supply and their material require- 
ments. For that universally necessary article, string, 
for example, they have no other material than human 
hair, the hair of the women being grown specially long 
for the purpose. The film showed the various stages 
of its manufacture. So also the various processes and 
methods followed in the chipping of stone for arrow and 
spear-heads for which the Worora tribe holds, and 
undoubtedly deserves, a high reputation. Another 
interesting process was the production of fire which is 
obtained from the friction of two pieces of wood, one 
being emploved as a drill. An important feature was 
the corroboree, a term covering both the dance which is a 
form of amusement and the important tribal ceremonies 
connected with totemic and magic ritual upon which 
food supply and the well-being of the tribe depend. 


A Timely Record. 


The Worora film exhibits a phase of cultural develop- 
ment which gives the Australian aboriginal a unique 
position among the peoples of backward culture sur- 
viving in the world to-day. It is manifest that the 
conditions which make this mode of life possible are not 
likely to endure. The aborigines themselves maintain 
that even on the reserves they are being forced off the 
lands on which it is possible for them to obtain the means 
of subsistence on their present standard. When once 
modification of their culture has begun, change will 
be rapid. In a few years’ time sucha record as this 
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film will be the only evidence of every-day life in a 
universal stage in the progress of human culture—the 
Stone Age. 

The Worora film was presented to the British Museum 
by Mr. H. R. Balfour of Melbourne. In accepting it 
the Trustees would appear to some extent to have 
departed from precedent, as previously, with one 
exception, films have not been accepted. The circum- 
stances have served to direct attention to the position 
of the cinematograph as an adjunct to ethnographical 
research ; and some surprise has been expressed that it 
has not received more careful consideration from those 
who are responsible for organising the study of the life 
and activities of primitive peoples. It is now over thirty 
years since travellers and anthropologists first began to 
make use of the cinematograph camera to record 
dances, ceremonies, and technical processes, while a 
number of films of travel, which have been used 
commercially, have included matter of ethnographical 
interest. Yet up to the present no systematic attempt 
has been made to organise and preserve the record of 
this valuable mass of information. 


Enthnological ‘* Filmotheque ”’ to be Organised. 


At the recent International Congress of Anthropo- 
logical and Enthnological Sciences held in London 
attention was called to this question and it was decided 
to appoint an international committee to report on 
remedial measures. The points to which the attention 
of the committee was especially directed were the record 
and preservation of material of scientific value in 
commercial films, the encouragement of the taking of 
films for scientific purposes, the organisation of a 
“ filmothéque,”’ and the publication of instructions for 
taking films of anthropological and ethnographical 
interest. 

Great Britain is represented on this international 
committee ; but since the Congress met in August last, 
the matter has been carried further but on a_ broader 
basis. The British Film Institute has established a 
Scientific Research Panel of its Advisory Council which 
is now collecting information as to the extent to which 
the cinematograph has been used in scientific work. 
With a view to the future, it proposes also to collect 
information relating to any special difficulties which 
have had to be met in the use of the cinematograph 
for scientific purposes, and on the basis of this inform- 
ation to prepare a code of instruction. Further by 
collecting particulars of films of scientific interest which 
have not been put into circulation through ordinary 
commercial channels it should ensure, in ethnography 
at least, the record of much that is interesting and 
even valuable, but is in danger of being overlooked. 
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Correspondence. 


A TREE WHICH APPARENTLY LIVES ON NOTHING 
To the Editor of DISCOVERY. 
Sir, 
The tiny village of Templeton, a few miles west of Tiverton, 
in Devonshire, possesses a very curious tree. This hawthorn 
erows out of a little window high up on the east side of the 


7 





Lhe Lempleton Hawthorn. 


church tower. Inside, it disappears into a small crack in the 
masonry and has no visible connection with the ground. Its 
origin presents no problem, but how it manages to live is somc- 
thing of a mystery. 

The original church dates trom 1335 and was the property 
of the Knights Iemplar. 

Yours etc., 
D. AUSTIN. 
20, South Drive, Cheam, Surrey. 

(The Kector of Templeton states: ‘“‘ The tree is rooted in the 
stones beneath one of the tower louvres; there appears to be 
‘no deposit of earth, and the stones are not displaced. From the 
inside of the Tower it is not possible to discover how the tree 
obtains nourishment as the wall is very thick, and the root 
must be right inside it. ‘The tree never increases in size but 
blossoms each year. The local people can give no information, 
except that so far as they can remember, it has always been 
there. "—Eb.| 

BULTEREFLY IMMIGRANTS 
Lo the Editor of Discovery. 
Dir, 

Following the article in your February number, it may interest 
your readers to know that the Painted Lady hibernates here as a 
rule every year. In 1932 in one field alone I counted over 
twenty butterflies one morning early in March—and have done 
On the 17th 
lebruary last my daughter and 1 both saw one Painted Lady 
rather the worse for wear—very early I think. 


so for several years, but not in equal numbers. 


The Peacock 
Butterfly has not been seen here since the war. 
very prevalent. 


In 1914 it was 


Yours etc., 
A. S. Kooke, Colonel (ret.). 
Grosnez Club, Alderney, C.I. 
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WHO FIXED THE HEIGHT OF TYPE ? 
To the Editor of Discovery. 
Sir, 

Reading the other day in one of your contemporaries about a 
new invention to do with printing it struck me that type now in 
general use was very similar in shape to that used in Caxton’s 
day, judging by illustrations of that historic printer’s equipment, 

I wonder if any of your readers can verify this and say exactly 
what changes in type dimensions (especially in the “ height to 
paper ’’ dimension) have taken place since Caxton’s time. 

I understand there is no international standard and that the 
dimension is different on the Continent from ours, and that the 
standard in the United States of America differs from both. 

And whatever the explanation can any reader say what prin- 
ciple, if any, governed the fixing of the height of type at between 
three-quarters and one inch ? 

Yours etc., 
H.ALR. 
West Bromwich. 


A Fellowship in Archeology. 


The British School of Archeology in Iraq is offering a Icllow- 
ship of the value of £175 for the season beginning in the autumn 
of 1935 and ending in the spring of 1936, for work in Iraq, 
Persia, k. Turkey, Syria, Arabia or Trans-Jordan, falling within 
one of the following descriptions :— 

(a) Ixcavation ; 

(6) Work in a museum for a catalogue or thesis or son 
other special study ; 

(c) Survey or examination of archeological sites ; 

(d) Recording of extant monuments. 

lurther particulars are as follows: 1. A candidate who 
proposes to work on excavation must give proof of special study 
of the language or history of the ancient people concerned. 

2. A candidate who proposes work under (b) shall submit 
particulars of the publication contemplated and be willing to 
bind himself to see it through the Press in a manner approved by 
the Executive Committee. 

3. A candidate who proposes work under (c) shall give proof 
of (1) sufficient knowledge of small antiquities, pottery, etc., of 
all periods in the district to be examined to enable him to give 
correct descriptions ; (2) ability to make accurate surveys and 
plans; (3) some knowledge of the vernacular. He shall be 
willing to bind himself to publish results in a manner approved 
by the Executive Committee. 

t+. A candidate who proposes work under (d) shall give proot! 
of expert knowledge of the classes of monuments to be recorded 
and of the method of recording to be used. 

5. Candidates must be over 21 and of British nationality ; 
and may be of either sex. 

6. While the work (excluding publication) is being done th 
lcllow shall not pursue any other occupation ; but subject to th 
approval of the xecutive Committee the Fellowship may be 
held concurrently with other enrolments received from another 
Body for a similar object. 

7. The bellow shall undertake not to deal in antiquitics., 

8. The appointment will be made by a board of three cxain- 
iners nominated by the Council. 

Applications should be made in writing on or before May 15 
next to the Honorary Secretary, British School of Archzology in 
Iraq, 20, Wilton Street, London, S.W.1, and should be accom- 
panied by particulars of the candidate’s qualifications and the 
work or study proposed by him, 
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To the Moon in a Flying Chariot. 


By Douglas McKie, Ph.D., B.Sc. 


The learned divine, Dr. John Wilkins, though his preaching was a disappoiniment to Pepys, was yet a man of an original 


turn of mind. 


His projects of flights beyond the terrestrial atmosphere are of special interest in these days of speculation 


on interplanetary travel. 


THE arrival in England of a German inventor with a 
rocket apparatus for the more rapid conveyance of 
mails, as recorded in the January issue of Discovery, 
marks the first significant result of the extensive experi- 
ments on directed rocket-flights carried out during the 
last ten years. And, if the rocket-mail has arrived, we 
may well look forward 
to the morning when 
the rocket-plane will be 
shot into the upper air 
to carry us to lunch in 
New York. Indeed, 
such possibilities have 
been in the minds of 
those experimenting in 
this field. 

There has been, too, 
the lure of a more 
distant journey. The 
goal was the Moon, or 
at least it was the Moon 
among the more sober 
Europeans. In America 
it was proposed to ex- 
plore Mars or Venus or 
even the very realms 
of outer space. An 
American Interplanetary 
Society was enthusias- 
tically established : and 
the word “ astronaut ” 
was coined ready for 
application to cosmic 
navigators. (By Courtes} 

Wells, Jules Verne, 

Poe, and Defoe and their many imitators have familiarised 
us with such fantasies. But before all these, John 
Wilkins, Lord Bishop of Chester and Rector of Wigan, 
first Secretary of the Royal Society, had as long ago as 
1638 discussed the possibility of journeying to the Moon. 
Wilkins was born in 1614 and died in 1072. He was the 


son of an Oxford goldsmith, Walter Wilkins, “a very 
ingeniose man with a very mechanicall head. He was 


much for trying of experiments, and his head ran much 
In the Civil War, John 
In 1648 he was chosen 


upon the perpetuall motion.” 
Wilkins was a Parliamentarian. 





SpRIMUS SOCIETATIS REG:SECRET-ET BENEFACTOR WADHAME! 
SANUS DEC RIPON:MAGISTER COLTRIN:CANT:EPISC OPUS CROTRIEN 
aoa Sears 


John Wilkins (1614-1672), bishop of Chester. 


of the Roval Soctety. 


Warden of Wadham College, Oxford, which under his 
suidance became the most flourishing college in the 
University. In 1659 he was appointed Master of Trinity 
College, Cambridge, an office of which he was deprived 
at the Restoration despite the protests of its Fellows. 
But he was respected by both camps for his toleration 
and learning, and in 
1668 he was made 
Bishop of Chester. 

In 1638 Wilkins pub- 
lished anonymously his 
Discovery of a New 
World, or, a Discourse 
Tending to prove, that 
‘tis Probable there may 
be another Habitable 
World Moon. 
Here he sought to show 
that the Moon might 
well be a world like our 


. tha 
lil T/lé 


own. Those who scorn- 


ed the idea reminded 


him, he said, of the 


doubters who in past 
times had denied that 
the Earth was round, 
who had derided Colum- 
bus ‘‘ when he promised 
to discover another part 
of the Earth” and to 
whom the existence of 





- the  <Antipodes had 


seemed absurd. There 
might be many worlds : 
and, as for the notion 
that the heavenly bodies were formed of some in- 
Phe Moon 


to him was “a solid, compacted, opacous Body “: the 


corruptible matter, he would have none of it. 


spots observed on it were its seas, the brighter parts its 
continents; it had high mountains, deep valleys and 
spacious plains, as Galileo's telescope clearly showed ; 
and it appeared to have an atmosphere. Here, therefore, 
were all the conditions for habitability. 

But Wilkins had little to say about the inhabitants, 
dithcult 


place be more 


there might be 
that 


‘concerning whom many 


Ouestions raised: as whether 
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inconvenient for Habitation than our World: whether 
they are the seed of Adam, whether they are there in a 
blessed Estate, or else what means there may be for 
their Salvation? with many other such uncertain 


Knquiries.’ He offered no answer to these questions 
‘ leaving it to their Examination who have more leisure 
and Learning for the search of such particulars ’”’ ; 
but he gave it as his opinion that the inhabitants cf the 
Moon were probably not like men and yet not unlike 
them, although for all that they might be very different, 
‘ | dare not my self Affirm any thing of 
these Selenites, because I know not any Ground whereon 
think that 
Ages will Discover more; and our Posterity, 


since, he wre Te, 


to Build any Probable Opinion. But I 
Future 


Verhaps, 


may Invent some means for our better Ac- 
quaintance with these Inhabitants.” 

The book was evidently a success; ior the third 
edition, published in IO40, included A Discourse CON - 
the Probability of a Passage thither. The added 
section was intended to show “that ’tis Possible for 


cerning 


some of our Posterity, to find out a Conveyance to this 
other World, and if there be Inhabitants there, to have 
Commerce with them.” Recognising at the outset that 
all that he had already said about a world in the Moon 
Conjectural and full of 


Wilkins admitted that it would remain so unless some 


was ‘“ but Uncertainties,’ 


means were invented “for our Conveyance thither.’’ 
The Example of Columbus. 


‘And,’ he bravely wrote, “if we do but Consider by 
what Steps and Leisure, all Arts do usually rise to their 
Growth, we shall have no cause to Doubt why this also 
may not hereafter be found out amongst other Secrets. 
It hath Constantly yet been the Method of Providence, 
not presently to shew us all, but to Lead us on by 
Degrees, from the Knowledge of one thing to another.’’ 
fhe sea itself had been a barrier to travel and com- 
merce until ships were invented : and now even those of 


‘é 


a timorous and cowardly Nature’’ found it easy to 


venture upon the great waters. ‘‘ And questionless,”’ 
added Wilkins, “‘ the invention of some other means for 
our Conveyance to the Moon, cannot seem more in- 
credible to us, than this did at first to them, and there- 
fore we have no just reason to be discouraged in our 
hopes of the like success.’ Succeeding ages might raise 
up a Drake or a Columbus or even a Daedalus to make 
the great Vovagze. 

There were, however, difficulties to be faced: man’s 
body was heavy and the upper air was cold and thin. 

must needs make it Impassable, though 
as many Single Miles thither, as it is Thou- 
as for the former, even if a man could fly, “ we 
slower 


may well think he would be very Slow in it 
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than any Fowl, and less able to hold out. So that 
though a Man could Fly, yet he would be so slow in it, 
and so quickly weary, that he could never think to reach 
so great a Journey as it is to the Moon.’” A man could 
no more approach a bird at flying than he could equal a 
and, even if he could fly as fast and as 
long as the swiftest bird and keep a straight course, 
‘tho’ he could Fly a Thousand Mile ina Day; yet he 
would not Arrive thither under 180 Days, or Half a Year.”’ 

And, during such a long journey, asked Wilkins: 

“How were it Possible for any to Tarry so long without Dyet 
or Sleep ? | 


fish in swimming : 


I Suppose there could be no Trusting to that 
Fancy of Philc the Jew who thinks, that the Musick of the 
Sphears should supply the strength of Food. Nor can we well 
Conceive, how a Man should be Able to Carry so much Luggage 
with him, as might serve for his l’2a/izcum in so Tedious a Journey. 
But if he could : yet he must have some time to Rest and Sleep 
in. And I believe he shall Scarce find any Lodgings by the Way. 
No Inns to Entertain passengers, nor any Castles in the Air 
(unless they be Inchanted ones) to Keceive Poor Pilgrims or 
Errant Knights.’’ 

Defeating Gravitation. 


Yet, despite these obstacles, Wilkins was convinced 
that it was possible “ to come unto the Moon,” if the 
first ‘““ Twenty Miles upwards, or thereabouts ”’ could 
by some means or other be safely got over; for it was 
at this height that he set limits to the Earth’s atmosphere 
and to the downward pull of the Earth’s gravitational 
attraction. If an apparatus could be raised aloft to 
this height, it would cease to move and would, moreover, 
at that distance, 
‘might stand as firmly in the Open 
Air, as now upon the Earth.” 


have no tendency to fall to Earth: 
therefore, a man ‘ 
Further, since there were 
no impediments to his motion, a man would be able to 
move about freely in that region: and in this effortless 
motion he would not spend himself, 

“and so consequently not much need the Reparation of Dyet : 
But may perhaps live altogether without it, as those Creatures 
have done: who by Kkeason of their sleeping for many days 
together, have not spent any Spirits, and so not wanted any 
Food : which is commonly related of Serpents, Crocodiles, Bears, 
Cuckows, Swallows, and such like a Rustick in Germany, 
being accidentally covered with a Hay-Rick, slept there for all 
Autumn, and the Winter following, without any Nourishment.” 

Here Wilkins could not resist a dig at his religious 
Opponents : 

“ Or, if this will not serve, yet why may not a Papist fast so 
long, as well as Ignatius or Xaverius ? Or if there be such a 
strange Efficacy in the Bread of the F-ucharist, as their miraculous 
Relations do attribute unto it: why then, that it may serve well 
enough, for their Viaticum,”’ 

The pure ethereal air, however, might prove sufficient 


cc 


nourishment, “ but,’’ added Wilkins, “if none of these 
Conjectures may Satisfie; yet there may Happily be 
some Possible means for the Conveiance of other Food, 


as shall be shewed afterwards.’ In any case, travellers 
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to the Moon would need no sleep, since they would not 
spend themselves in labour, “‘ but if we do, we cannot 
desire a Softer Bed than the Air, where we may Repose 
our selves Firmly and Safely as in our Chambers.”’ 
Finally, there was no certainty that the upper air was 
thin and cold. Opinions on this matter differed ; and, 
where opinions differed, Wilkins said that he did not 
propose to discuss difficulties that might not exist. 

The affair being thus settled, Wilkins felt that his 
readers might now wish to know how a man might 
traverse the first twenty miles in order to get beyond 
the range of the Earth’s attraction. His reply was: 

‘I answer, 1. ‘Tis not perhaps impossible, that a man may be 
able to Fly, by the application of Wings to his own body; as 
Angels are pictur’d, as Mercury and Daedalus are feigned, and 
as hath been attempted by divers, particularly by a Turk in 
Constantinople. ... 

2. If there be such a great Ruck in Madagascar, as Marcus 
Polus the Venetian mentions, the Feathers in whose Wings are 
twelve Foot long, which can soop up a Horse and his Rider, or an 
Elephant, as our Kites do a Mouse; why then ’tis but teaching 
one of these to carry a man, and he may ride up thither, as 
Ganimed does upon an Eagle. 

3. Or if neither of these ways will serve ; yet I do seriously, 
and upon good grounds, affirm it possible to make a Flying 
Chariot ; on which a Man may sit, and give such a motion unto 
it, as shall convey him through the Air. And this perhaps might 
be made large enough to carry divers Men at the same time, 
together with Food for their Vzaticum, and commodities for 
Traffick . .. I conceive it were no difficult matter (if a man 
had leisure) to shew more particularly the means of composing 
it. The perfecting of such an Invention, would be of such excel- 
lent use, that it were enough, not only to make a man Famous, 
but the Age also where he lives. For besides the strange dis- 
coveries that it might occasion in this other world, it would be 
also of inconceivable advantage for Travelling, above any other 
conveyance that is now in use.”’ 

But Wilkins gave no details for the construction of 
his ““ Flying Chariot.” In place of doing this, he pre- 
ferred to hearten the patience of his readers by telling 
them what he had just found “ under the feigned Name 
of Domingo Gonzales, written by a late Reverend and 
Learned Bishop.’ This author supposed that there 
was “‘a natural and usual passage to the Moon ” 


The Origin of Locust Swarms. 


“Thus he says; those great multitudes of Locusts wherewith 
divers Countries have been destroyed, do proceed from thence ... 
many times they fly in numberless Troops, or Swarms, and for 
sundry days together before they fall, are seen over those places 
in great high Clouds, such as coming nearer, are of extension 
enough to obscure the day, and hinder the light of the Sun. 
From which, together with divers other such Relations, he con- 
cludes, that ’tis not altogether improbable, they should proceed 
from the Moon. Thus likewise he supposes the Swallows, 
Cuckoes, Nightingales, with divers other Fowl, which are with us 
only half a year, to fly up thither, when they go from us. Among 
which kind, there is a wild Swan in the East Indies, which at 
certain Seasons of the year do constantly take their flight 
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thither. Now this Bird being of a great Strength, able to con- 
tinue for a long Flight ; as also going usually in Flocks, like our 
Wild Geese ; he supposeth that many of them together, might 
be thought to carry the weight of a Man ; especially, if an Engine 
were so contriv’d (as he thinks it might) that each of them should 
bear an equal share in the burden. So that by this means, ‘tis 
easily conceivable, how once a year a man might finish such 
Voyage ; going along with these Birds at the beginning of Winter, 
and again returning with them at the Spring.” 

Later and in another book called Mathematicall 
Magick, published in 1648, Wilkins at last expounded 
his plan for the “‘ Flying Chariot.’’ It was be to fitted 
with wings and made large enough to carry several 
passengers, who would take their turns at working the 
mechanism that kept the wings beating : and to reduce 
as far as possible the difficulty of raising it beyond the 
range of the Earth’s attraction, it was to take its first 
rise from some high mountains, where also it would be 
helped on its way by the force of the winds. After 
this, all would be plain sailing; at first, however, 
experiment would be advisable. 

Wilkins was certainly not lavish in his details ; but 
he never failed to point out something or other that was 
to be counted for good. Here, after stating that his 
‘Chariot ’’ could be used for flights from one part of 
the Earth to another, he wrote: 

‘“ It would be one great advantage in this kind of travelling, 
that one should be perfectly freed from all inconveniences of 
ways or weather, not having any extremity of heat, or cold, or 
Tempests to molest him. This aethereall air being perpetually in 


an equall temper and calmnesse. . . The upper parts of the 


world are always quiet and serene, no winds and blustring there, 
they are these lower clowdy regions that are so full of tempests 
and combustion.”’ 

His book still makes very pleasant reading. And we 
may feel sure that Bishop Wilkins, if he should return 
from the shades, would be found among the experi- 
menters with rocket-planes, showing them how to get 
over their troubles by walking round them, still express- 
ing his belief in the possibility of making the voyage to 
the Moon and probably remarking with the pride of the 
pioneer of great ideas that Professor Haldane has pro- 
phesied that the first successful rocket-flight thither 
will have been achieved before the second third of the 
present century is past, that is, before 1967. When 
that rocket is ready to be launched to the skies it might 
be named not inappropriately “ The John Wilkins.”’ 


Brussels Exhibition. 


At the International Exhibition, which opens at 
Brussels on April 27th, besides the usual display of 
products of all nations, special importance will be 
attached to the sections dealing with Communications, 
Transport, Electricity, and Radio-Electricity. 
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X-Rays in Industry. 


By G. F. Brett, M.Sc., Ph.D., F.Inst.P. 


Lhe importance of X-rays in industry ts the result of comparatively recent researches, and Dr. Brett here outlines their use 

in the testing of welds and castings. Wath the arrival of the large-scale welded joint (e.g. in the steel skeleton of the new 

bank of England) radiographic testing for flaws becomes even more essential. An important article on another aspect of 
this subject appeared in The Electrician for November 30th, 1934. 


FRoM the earliest days of X-rays their industrial use 
has been attempted, but it was not until the Great 
War that they found wide application outside medicine. 
The chief reason for this has been the difficulty of pro- 
ducing reliable tubes having the necessary penetrating 
power—-three inches of steel, for example, being a very 
different matter from three inches of flesh and bone. 
During the War aircraft parts, the fuses of shells, and 
other small but vital structures were examined by 
X-rays; but it was not until 1925 that the first exclu- 
sively industrial X-ray laboratory was opened in the 
U.S.A. Two hundred thousand volts seems to be the 
most useful minimum which can be widely used indus- 
trially, and progress became much more rapid with the 
production, in the ‘nineteen twenties,’ of reliable tubes 
working at this voltage. 


Development in England. 


The industrial uses to be surveyed here are analogous 
to the medical uses now familiar to everybody. The 
importance of X-rays in medicine and surgery (apart 
from the growing subject of treatment by X-rays) 
lies in the fact that they constitute a non-destructive 
method for the diagnosis of hidden structures; it is 
by virtue of their differential penetrative properties 
and their action on a photographic plate that X-rays 
yield the shadow photographs (or radiographs, as they 
are more conveniently called) now generally familiar. 
And it is with such shadow photographs, obtained from 
mechanical instead of from human structures that we 
are here concerned. In passing, we may note another 
very important industrial application of X-rays which 
has no medical counterpart: the production of diffrac- 
tion photographs by the interaction of X-rays and 
crystals. Dr. G. Shearer gave in this Journal about two 
years ago an admirable survey of some aspects of this 
branch of X-ray technique. It will suffice here if we 
say that this technique yields information on the fine- 
structure of bodies, of a sub-microscopic order, while 
the radiographic method reveals the gross structure. 

For the development of industrial radiography we 
are chiefly indebted, in England at any rate, to the 
Kesearch Department at Woolwich Arsenal, where, 
under Dr. V. E. Pullin, a large amount of detailed 


information of great engineering importance has been 
accumulated. 

There are two large and important departments in 
which the place of X-rays is now assured: the testing 
of metal castings, and the development of welding 
technique. 

The fabrication of more or less rough and approximate 
shapes by pouring molten metal into moulds of sand 
is one of the oldest of engineering processes ; and it is 
owing to the wide use of such castings, and to the em- 
pirical way that much of the technique has_ been 
developed, that X-rays can play such an important 
part. 

The crude casting with which an engineering job 
may start often requires much work to be expended 
on it before it is either presentable or useful, and it is 
consequently of the greatest importance to know as 
soon as possible whether the casting is going to be worth 
the expenditure of further time and labour. There 
are many reasons why further effort may be futile. 
One is the presence inside the casting of gas cavities. 
In the subsequent machining such a cavity would 
perhaps be unearthed, so to speak, and, if it occurred 
at a part of the structure in which either strength or 
shape were important, it would probably be necessary 
to scrap the casting. On the other hand the cavity 
might be situated even deeper than the final machined 
surface, and the structure might go into service seriously 
weakened at a hidden point, only to show its weakness 12 
subsequent breakdown or even in disaster. 


The Testing of Castings. 


In ordinary practice the fitness of the casting process 
itself can be tested by breaking up random specimens in 
various ways. This at any rate reveals recurrent faults 
in the process ; such faults usually occur at character- 
istic points and can be obviated by modifications 
suggested in previous foundry experience. A_ further 
test consists in applying to the finished job stresses 
considerably in excess of what it will be expected to 
stand in use. If the structure breaks down the worst 
that has happened is the loss of time and labour ex- 
pended in machining the casting. If it doesn’t break 
down it will generally be safe to use it, but cases 
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are known where the test itself seriously weakens the 
structure. 

Both these testing processes retain, naturally, a 
great deal of their importance, but both have obvious 
disadvantages. The breaking up cf specimens may miss 
the occasional flaw, and is in any case somewhat 
arbitrary ; and the test by stressing says at most that 
the structure stood the test on that occasion and in 
given circumstances. 

Against these, an X-ray photograph of the casting 
possesses several notable advantages. Without des- 
troying the casting, the radiograph shows both recurrent 
and occasional flaws, and it shows them before valuable 
work has been done on the crude shape as it came from 
the foundry. If the flaws are of a size and shape which 
previous experience suggests to be dangerous, the casting 
can be scrapped there and then ; and if several similar 
castings are radiographed characteristic faults are 
immediately apparent. 

Flaws in castings are of many kinds, and it is not the 
least of the merits of the radiographic method that in 
addition to revealing size and shape, it can reveal to 
the practised eye the nature also of the flaws it exposes. 
Among the chief defects radiographically observable 


? 


are: gas cavities, sand and slag inclusions, porosity 
(an aggregate of small gas cavities), and cracks. 
The two radiographs 
typical crack, and a 


reproduced here show a 


typical case of inclusion 
of sand from the mould. 
The various’ regular 
dark shapes and lines 
can be ignored here, 
as they represent either 
indicator marks on the 
casting or arise out of 
The crack 
appears as an irregular, 
horizontal, whitish 
mark across the middle 
of the — radiograph, 
against a more or less 
uniformly dark back- 
ground ; while the sand 


its shape. 





inclusions are seen as 
whitish Sand inclusion revealed in 
a casting by means of X-rays. 


(From Pullin’s “Engineering Radiography,” 
by courtesy of Messrs. G. Bell & Sons, Ltd.) 


semi-regular 
areas, in the lower left- 
hand corner of the other 
radiograph. 

In this class of radiography one of the chief difficulties 
lies as much in the interpretation as in the production. 
It is only by the accumulation of a large amount of data 
that interpretative skill can be acquired. By the cutting 


ST 
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Radiograph showing a crack in a casting. 


(From Pullin’s ‘Engineering Radiography,” by courtesy of Messrs. G. Bell 
& Sons, Ltd.) 


up of numerous specimens and comparing flaws with 
their radiographs, the eye learns in time to associate 
a given radiographic appearance with a given type of 
flaw, and to judge its seriousness. 

X-rays show photographically the extent to which 
they have been absorbed in passing through the medium 
separating their source and the photographic surface ; 
a homogeneous substance would produce a uniformly 
blackened plate, and departures from homogeneity 
can be measured by the varying degrees of blackening 
produced. Hence, in addition to the approximate 
shape, size, and nature of a flaw as shown by direct 
inspection of a particular radiograph, it is often possible 
also to estimate its extent in the direction of the X-ray 
beam. Suppose the beam passed through two inches 
of metal, then through a gas cavity having a depth in 
the direction of the beam of one eighth of an inch, then 
finally through another inch of metal to the photographic 
plate or film. Then the absorptions indicated at the 
two parts of the radiograph (those which miss and those 
Which include the flaw respectively) will be those due 
to three and one-eighth inches and to three inches of 
metal. The difference in path represents in this instance 
about 4 per cent. of the total metal thickness, and, if the 
photographic emulsion responds to this percentage, 
then, for the casting in question, a flaw one-eighth of an 
inch deep would be detectable. Actually, under the 
best conditions, variations as small as one per cent of 
the metal thickness can be detected. We may note, 








IIo 


incidentally, that on the plate or film a flaw shows 
darker than its surroundings, while on a print from 
the negative it would appear lighter. 

Yet another piece of information may be required, 
namely, the position of a flaw relative to a surface of the 
casting. [his important piece of information—often 
enabling an immediate decision to be made as to whether 
the flaw is dangerously situated or not, having regard to 
future use—can in many instances be simply obtained by 
double exposure. One radiograph is followed by a second, 
for which the X-ray tube has been moved through a 
known distance; the mark due to a particular flaw 
consequently appears displaced on the film, just as would 
be the case in the corresponding optical experiment. 
Knowing this shift of the image, and the other ascertain- 
able distances in the expe riment, the position of the flaw 
within the casting can then be simply calculated. 

A striking special case of this method arises when 
the two successive positions of the X-ray tube are 
separated by a distance roughly equal to that between the 
eyes. The two radiographs, placed 
side by side, may then be viewed 
stereoscopically and the resultant 
image is seen in the solid three- 
dimensional aspect with which every- 
body is familiar in the case of ordinary 
stereoscopic photographs. 

The radiography of welds is clesely 
related to that of 
importance of the 


castings, but, 
whereas __ the 
latter is due to the 
and ubiquitous importance of its sub- 


age-long 


ject matter, the former is _ chiefly 
important on account of the newness 
and as yet relatively limited scope of 
welded joints. The process of rivet- 
ting for joining structures Is, of course, 
universal and well established, but 
the welded joint has gradually become 
in many cases an attractive alter- 
native, and has already been exten- 
sively used in_ boiler-construction, 
shipbuilding, etc. The method con- 
sists in the joining of two parent 
overlapping or in 


metal surfaces, 


some way touching each other, by 





Photograph (left) and radiograph 
(right) of a transmitter valve, the 
latter showing the filament and 
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incomplete fusion of the weld metal, and from oxide 
separation between the parent and weld metals. Cracks 
also may develop. These imperfections have their 
radiographic equivalent, and the welded joint, like the 
casting, is thus amenable to non-destructive testing. 
Radiography is particularly useful with a new technique 
like welding, as it makes progress faster and more 
certain than it otherwise would be, by showing quickly 
and simply the effects of this and that method ; and it 
is as invaluable in the training of personnel as it is essen- 
tial in the testing of the finished product. 

The routine testing of very large numbers of castings 
and welds is not generally feasible, owing to the time 
and cost involved. This is admittedly a limitation, 
but it is of less account when radiography is rightly 
understood as a powerful auxiliary testing method, and 
as an aid to the development of new processes. Never- 
theless, there remain important instances where the 
use of X-rays may be more than auxiliary, and actually 
part of a routine. Certain welded structures in particular, 
and castings for use in vital parts of 
high-pressure steam plant, forexample, 
are perhaps best submitted in every 
instance to X-ray examination. 

Another limitation occurs in the size 
of the structures which can be ex- 
amined. Present commercial equip- 
ment permits of a degree of penetration 
equal to about three inches of steel. 
For greater thicknesses, higher voltage 
tubes than are normally available 
would be necessary. This limitation 
has been met to some extent by the 
use of y-rays, which are virtually 
very hard X-rays, having very high 
penetrating power. 

The applications of X-rays outside 
the two large fields surveyed above 
are almost Almost any 
article or structure the knowledge 





endless. 


of whose interior is important lends 
itself to this method of testing, 
particularly, of course, when _ that 
interior is otherwise accessible only 
by destruction of the article. 

A very good instance of this occurs 


' grid, 
a weld metal applied at or near the oo in the testing of the large trans- 
: ; (By courtesy of Marconi’s Wireless Telegraph 7 : 
fusion point, so that the molten weld Co., Ltd.) mitting valves used in_ broadcast 
metal joins up with the parent metal, stations. The filament and grid in 
vielding finally a continuous, one-piece structure of these valves is hidden from direct view by the metal 


great strength. A defective weld is a weak one, but the 
presence of a defect is usually no more obvious, visually, 


uhan in the case of a casting. Defects often arise from 


anode which forms the outer case of the valve. It is a 
routine test to take a radiograph of each valve on 
completion so that if a fault subsequently develops 
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another radiograph can be taken and 
compared with the first. The illustration 
shows a photograph and a radiograph of one 
of these large valves. The filament and 
grid assembly is clearly shown in the radio- 
graph but is hidden in the camera photo- 
graph by the metal cylinder forming the 
lower halt of the valve. The amount of 
valuable information, otherwise unobtain- 
able, given by X-rays in this instance needs 
no stressing. 

Applications as far apart as the testing 
of golf-balls (for centrality of core), and of 
specimens of coal (for ash-content), or the 
examination of old paintings, and the 
fitting of shoes, indicate the range of the 
radiographic method. 

This account has been concerned more 
with radiographs than with methods of 
producing them. These methods differ in 
degree but not in principle from those of medical 
radiography, and need not be _ elaborated. The 
problem is largely one of the penetrating 
power required. Whereas a_ current of 100,000 
volts suffices in medical radiography, 200,000 volts is 
about the lowest useful limit in engineering; these 
voltages require considerable working space to prevent 
electrical breakdown, and greater X-ray protection for 
those using the equipment. 

The last illustration shows some details of a portable 
unit used at Woolwich. The lorry on the left carries 
the high-tension equipment, connected by high-tension 
cables to the tube mounted on the stand at the extreme 
right. The control table is to the left of the tube. 


IIt 





Portable X-ray unit, with cables connecting the high-tension equipment 
with the tube. 


(By courtesy of the Institution of Mechanical Engtneers) 


In industrial work less use is made of fluorescent 
screens than in medicine. The photograph is not only 
permanent, but permits of detailed study and com- 
parison with similar photographs. But the photo- 
graphic technique—the use of intensifving screens, 
the adoption of the appropriate exposure to each case, 
and so on—remains essentially similar to the procedure 
well established in medicine and surgery. 

It can be said that the pioneer work of putting X-ravs 
on an industrial footing is now complete, and it is evident 
that Industry itself is beginning to acknowledge the gift 
of this new and valuable testing instrument which has 
been put into its hands by the electrical engineer and 
the physicist. 





Lamp-Glow Characteristics. 


A paper on “ The Time Characteristics of Tungsten 
Filament Lamps for Signs, Signals and Beacons ”’ was 
presented by Messrs. J. M. Candford and J. H. Waldram 
at the February meeting of the Illuminating Engineering 
Society. 

In the design of electric signs the speed of nigrescence 
of lamps used is often very important, particularly in 
signs simulating rapid motion. In some types a high 
speed of nigrescence is desirable, and in some a lower 
speed. For instance, a sign intended to represent a 
slow, gentle movement, such as curling smoke, requires 
quite long incandescence and nigrescence periods if a 
jerky effect is to be avoided. On the other hand, 
‘ drifting ’’ news signs, in which a series of letters is 
caused to drift across the face of a bank of lamps, 
require a very high speed of nigrescence, otherwise the 


letters appear to leave a trail behind them. The latest 
drifting signs make use of small electric discharge tubes 
instead of filament lamps, so that the period of incan- 
descence and nigrescence is practically nil. 

Dealing with communication by lght signals the 
authors pointed out that these vary from the trans- 
mission of fairly long messages to the broadcasting of 
one or two letters or numerals which convey an order 
or information according to a recognised code. The 
intensity distribution of the signal may vary from a 
very narrow angle beam to a signal extending over the 
complete hemisphere. The intensity distribution of the 
beam of light determines the characteristics of the lamp. 

The greater the solil angle of the beam, the more 
flux will be required for a given range, and the greater 
will be the power of the lamp necessary. 








Flying Boats of the Future. 


‘ FLyInG Boats and their Possible Development ”’ was 
the subject of an interesting paper read by Mr. Arthur 
Gouge to the members of the North East Coast Institu- 
tion of Shipbuilders and Engineers on March 8th. Mr. 
(Gouge is general manager of Short Brothers of Roches- 
ter, a firm which has for many years specialised in 
seaplanes and flying boats, and as he was previously 
chief designer, his opinions carry the fullest possible 
weight, based as they are on many years’ intimate and 
practical connection with the subject. His paper was 
noticeably free from wildly optimistic visions. 

Mr Gouge first sketched briefly the history and 
development of seaplanes of float and boat type. So 
far as he had been able to ascertain, the first or second 
of either type which flew in England was the machine 
built by Mr. Gnosspelious and flown by him at Lake 
Windermere in 1910. This had one large central float 
and two small wing-tip stabilising floats. Shortly 
before the war the Sopwith Company produced the 
first British flying boat proper, but it was in America 
that this type of craft was first successfully developed, 
the credit being due largely to the Curtiss Company. 
Towards the end of the war the F.5. type was used in 
considerable numbers, but after the war there was little 
further progress until the introduction of the Vickers- 
Supermarine boat in 1924-25. Up till that time con- 
struction had been almost entirely of wood and fabric, 
but in 1925 Short Bros. were entrusted with the design 
of a metal hull suitable for the standard F.5 boat, and 
when early difficulties with corrosion had been success- 
fully overcome, metal rapidly displaced wood throughout 
the greater part of flying boat construction 


Superiority of Boats over Floats. 


The future success of air-and-water craft lies, in 
Mr. Gouge’s opinion, in the flying boat rather than in 
the float seaplane which is not capable of comparable 
developmeni. Of the methods utilised for stabilising 
flying boats hulls (which have a negative metacentric 
height by themselves and are laterally unstable) he 
considers the use of wing-tip stabilisers, rather than of 
twin hulls or of sponsons, to be the most satisfactory, 
and as regards motive power he does not expect the 
compression ignition engine to catch up with its petrol 
rival for several years to come. 

At the present rate of progress in flying boat design 
it should be possible to start the design and construction 
of a boat to be produced in 1937 or 1938 weighing 
approximately 220,000 lb., but in making this prediction 
Mr. Gouge warned his listeners that it gave no indication 
as to how this total weight was to be made up and 





that it was conceivable that nothing would be left for 
load or range. 

Nevertheless, for the purposes of his paper he dis- 
cussed the considerations that would have to be taken 
into account in the construction of a six engined flying 
boat of 300,000 lb. (about 25 times as heavy as the 
Dornier DoX, the largest in the world to-day). By the 
use of aluminium alloy with a .1 per cent. proof stress of 
17 tons per square inch instead of the 15 tons per square 
inch alloy now used, the hull weight of such a boat 
could be kept as low as 123 per cent. of the total weight. 
In Mr. Gouge’s opinion six independent power units 
would be the maximum necessary, from the point of 
view of safety, for the propulsion of the 300,000 Ib. 
boat. They would have to provide a total of 24,000 
h.p., and asa single unit of 4,000 h.p. is probably outside 
the range of any future development it would have to be 
composed of four motors linked up by suitable gearing 
to drive each of the six airscrews. About 16,000 h.p. 
would be used for cruising at 190 m.p.h., with a range 
of 1,600 miles and a pay load of 50,000 lb. The power 
units and petrol would be carried in wings of the canti- 
lever type. Petrol consumption at cruising speed would 
be in the region of 1,000 gallons per hour. 


Regular North Atlantic Service in 1945? 


‘“ This particular example of what might be expected 
from future development,’ concluded Mr. Gouge, “‘is, 
of course, only my own personal views and is based on 
our present rate of progress. Of course there is the 
possibility that with the advent of new methods of 
constructions, improved materials and better aero- 
dynamic knowledge we may improve on this; at any rate, 
sufficient to make regular crossings of the North Atlantic 
with a reasonable pay load. As far as I can foresee it 
will be at least a matter of ten years hence before we see 
regular Plymouth-New York crossings in a large flying 
boat carrying passengers. This may seem unduly 
pessimistic taking into account the number of times the 
Atlantic has been crossed, but it must be borne in mind 
that all these flights have been carried out with machines 
loaded far beyond their normal Certificate of Airworthi- 
ness weight, and it is a far different proposition to run a 
regular service carrying passengers with a standard of 
comfort exceeding that now obtained on the London- 
Paris route. 

‘‘ However, the science of aeronautics is still in its 
infancy and I think it only reasonable to assume that the 
development of the large aeroplane, and particularly the 
flying boat, will attain a stage of perfection which has 
now been reached by the mercantile marine. If it does 
succeed in this then I think we have achieved a goal 
that has been worth while.” 


Discovery—-A pril, 1935 








Disc 


Rela 


i 
bod 
reco 
in t 
fron 
a b 
whi 
eve: 

1 
to | 
3rit 
the 
The 
for 
hav 
ver 
rect 

} 
tha 
the 
flat 
anc 
get 
Do 
anc 
me 


Son 


bril, 1935 
> left for 


- he dis- 
be taken 
ed flying 
as the 
By the 
stress of 
T square 
a boat 
| Weight. 
er units 
point of 
,000 lb. 
f 24,000 
outside 
ve to be 
gearing 
00 h.p. 
a range 
e power 
e canti- 
1 would 


a? 


cpected 
ve, “Is, 
ised on 
is the 
iods of 

aero- 
ly rate, 
tlantic 
esee it 
we see 
- flying 
unduly 
1es the 
1 mind 
chines 
vorthi- 
)runa 
ard of 
mndon- 


in its 
at the 
‘ly the 
+h has 
t does 
L goal 








Discovery—A pril, 1935 





113 


Harvestmen. 


By Theodore H. Savory, M.A. 


Author of “‘ The Biology of Spiders,” etc. 


Related to, but distinct from, Spiders, the Harvestmen are a group of animals whose habits have been very little studied. 
Some recent observations are here described. 


The Harvestmen, or harvest spiders, whose small 
bodies and long legs make them familiar and easily 
recognised animals, form an Order known as Opiliones 
in the class Arachnida. They may be distinguished 
from real Spiders, which are the order Aranez, by having 
a body without a waist, armed with pincer-like jaws 
which produce no poison, and provided with two large 
eyes, placed back to back on a prominent turret. 

There are about two thousand species of Harvestmen 
to be found in the world, but only twenty live in Great 
3ritain. Two or three of these are rarities, but most of 
the others are common and fairly well distributed. 
They possess such conspicuous advantages as subjects 
for study that it is almost unbelievable to find that they 
have not long ago been completely investigated. Yet 
very little is, in fact, known of their habits, which 
recent investigation proves to be of great interest. 

Harvestmen live readily in observation cages, provided 
that they have plenty to drink. It is sufficient to put 
them into a cardboard box with a glass top and a 
flat dish of water. They can often be seen drinking, 
and towards the end of the autumn, when they are 
getting old and feeble, they not infrequently drown. 
Doubtless this may also happen in natural circumstances, 
and it is interesting because death in nature generally 
means being eaten, and accidental death of this kind is 
somewhat rare. 


No Cannibalism 


Unlike Spiders, Harvestmen are not cannibals and 
therefore need not be isolated. In fact it is more 
convenient to have a really large cage holding a dozen 
or a score of individuals. Tragedies seldom occur, 
but sometimes a weakling dies in attempting to moult, 
and is then eaten. It has been reported that at the 
breeding season the males contend with each other in 
“bloodless battles.’’ This may be true of some species, 
but the observations of the writer do not suggest that it 
is a general occurrence, for nothing of the kind has been 
seen in his own laboratory. On the contrary, the com- 
mon attitude of Harvestmen to one another is one of 
indifference, and often an active specimen walks across 
the body of another without any response from the 
latter. 

Harvestmen are also easier to keep than Spiders 


because they do not demand living food. <A Spider 
will not eat a dead fly, but a Harvestman will eat 
almost anything. After some days of providing such 
supplies as dead flies, dead spiders, and dead slugs, 
the writer found that it was unnecessary to spend time 
searching for these things, for the Harvestmen would 
accept almost any contribution from the dinner table. 
The following is a list of the foodstuffs accepted and 
eaten by captive Harvestmen during 1934: spiders, 
flies, moths, caterpillars, woodlice, slugs, cooked mutton 
and beef fat, strawberries, junket, marmite. On the 
other hand the following were neglected, though whether 
they would be refused in the absence of alternative food 
is undetermined at present: raw meat, cockroaches, 
raspberries, butter, cheese. 





Pincer-like jaw of the Spring 
Harvestman (Platybunus 
corniger). 


Of the foods taken, mutton fat seemed to be the most 
acceptable. The animals attacked it vigorously, plung- 
ing their sharply-pointed jaws into it and pulling out 
small fragments, and the change produced in a hungry 
Harvestman, rather battered and sorry for itself after 
capture, by a night with a piece of fat was remarkable. 
Indeed, it soon became evident that Harvestmen may 
be kept indefinitely on a diet of mutton fat and cold 
water. 

Their meals were nearly always taken at night, for, 
like most of their class, Harvestmen are of nocturnal 
habit. This fact is really the sole difficulty in studying 
them. During the dav they rest on the sides or floor 
of their cages, seldom moving or doing anything while 
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an optimistic biologist is at hand to watch them. But 
in the evening they awake, walk about, eat and drink, 
clean their legs, cast their skin, and mate. 

In the careful and frequent cleaning of their bodies, 
Harvestmen resemble Spiders. They adopt, too, the 
same methods. A leg is held in the jaws, and as the 
pincers open and shut the long joints are slowly pulled 
through them. By the time the claws are reached, 
the leg is curved almost into a circle, and it finally 
shoots out into its usual place like a bent spring. The 
jaws themselves seem to be chiefly cleaned by washing 
in the drinking water, so that to this communal tooth- 
mug débris and food particles get transferred. It is 
advisable to change the water pretty frequently in 
consequence. 


Growth by Moulting. 


The casting of the skin, which is the Harvestman’s 
and the Spider’s method of growing, is not easy to see, 
since it usually occurs in the small hours. Spiders 
hang themselves up on silk threads and pull their legs 
out of the old cases by heaving. Harvestmen spin 
no silk, but they hang themselves up by the claws of the 
first, third, and fourth pairs of legs, which they hook over 
the edge of the box. Then they begin a series of con- 
vulsive struggles, which split the loose skin. The jaws 
and the first joints of the legs immediately spring out 
of the gap, followed by the rest of the body, which 
draws the legs after it. The final freeing of the legs is 
accomplished by the palpi and jaws. The former 
hold the bundle of legs together under the mouth and 
support the outdrawn limbs during the continued 
movements. The jaws grasp the legs in their pincers 
and pull them out so that the leg-bundle bows out into 
a circle and all limbs are preened and kneaded by the 
jaws as they pass. This preening is continued for some 
little time after the moult is completed. 

In Spiders and practically all other animals of their 
kind, which grow by this periodic casting of the skin, 
a moult is an occasion when limbs previously lost 
reappear. Such regeneration is of obvious value to the 
animal, and the power to reproduce lost parts is so well 
developed that Spiders deprived of all eight legs have 
been known to acquire an entire new set at a single 
moult. Yet a characteristic feature of Harvestmen is 
that they are exceptions to this rule, and show no 
power of regeneration. Ifa Harvestman’s leg is grasped, 
it readily parts from the body and the creature escapes, 
securing its freedom at the price of a limb. The scar 
heals, but it is obvious that under the skin of the 
Harvestman’s small body there is no room for the 
production of a new leg long enough to be useful. 
Consequently when the Harvestman next moults it 
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remains short of a leg and so continues for the rest of 
its life. The loss does not seem to be of any importance 
to the animal, and it is hardly an exaggeration to say 
that one finds fewer Harvestmen with a full complement 
of eight legs than with any other number. The Key, 
QO. Pickard-Cambridge has recorded the finding of one 
specimen which ran rapidly with only one leg on each 
side. 

The legs of Harvestmen are delicate organs of touch. 
In all species the second pair of legs is the longest and 
as the animal walks these are frequently stretched 
out in front as if to investigate the neighbourhood. 
If Harvestmen can smell, as is probable, for they visit the 


‘ 


patches of “‘ sugar ”’ spread to attract moths, the scent 
organs are probably situated on their legs. If they can 
hear, their “‘ears’’ are probably situated on_ their 
legs too. The writer has often seen a Harvestman 
respond to a noise like the bang of a distant door by 
raising one of its second legs. There is clearly a differ- 
ence between these longest legs and the others which 
are chiefly used for walking. 

Their general neglect cf each other, which has been 
mentioned above, dces not extend to the relations 
between males and females. In this respect Harvestmen 
provide another most interesting comparison with 
Spiders. As is well known, Spiders of all sorts indulge in 
a remarkable courtship before they mate, and different 
kinds of Spiders have different methods of courtship. 
In the majority of Harvestmen there appears to be no 
courtship at all. The male approaches the female 
without hesitation and seizes her chelicere in his own. 




















Dorsal aspect of the Common Harvestman 
(Phalangium opilio). 


In this face to face position they remain for several 
minutes. They are entirely promiscuous and even 
in captivity they mate freely and frequently. 

Two interesting pvuints have emerged from such 
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observations. In some Spiders, courtship is a tactile 
stimulation, a stroking or tickling of the female by 
the male. In the species of Harvestman Liobunum 
votundum, it does look as if at least a rudimentary form 
of such tactile courtship is present. It is naturally 
difficult to decide whether the male is actually continuing 
to stroke the legs of the female or whether he is merely 
arranging his own limbs in the vacant spaces among hers, 
but from the slower approach of the individuals of this 
species and the amount of touching that occurs it appears 
as if a rudimentary kind of courtship were taking place. 
The second interesting point occurs with the common 
snecies Opilio parictinus, which in England appears 
later in the season than most of the others. Immature 
half-grown individuals are to be seen grasping each 
other by the jaws and taking up the position of mating. 
It is difficult to interpret this action, which the writer 
has seen many times in the young of this species, but 
in no other. 

Another problem in the life of a Harvestman is pro- 
vided by the pair of glands which open at the sides of 
the body just above the second legs. These are des- 
cribed as odoriferous glands, for they evidently secrete 
a fluid with a peculiar odour, described long ago by 
Simon as being like the scent of walnuts. The writer, 
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Side view of a Harvestman (Mitopus morio). Legs and 


palps omitted. 


who, after many years in a chemical laboratory, has 
practically no sense of smell, wished for confirmation 
of this, and obtained it as follows. Into a clean jampot 
were put about a dozen active Harvestmen fresh from 
the garden, and this was then unexpectedly offered to 
one whose sense of smell is particularly acute, with 
the request, “‘ Please smell this.” Her 
reply, unprejudiced by any knowledge of Simon's 
description, was ‘‘ Walnuts.’ But still the problem 
remains—when is the secretion used? It may be for 
the purpose of sexual attraction, though Harvestmen 
do not seem to need much encouragement in this way. 


immediate 
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It may be a protection against enemies who dislike the 
smell, and if so they must be keen-nosed foes. This 
uncertainty is characteristic of the study of living 





Front view of a Harvestman (iegs omitted), 
showing eves, jaws, and palpr. 


invertebrates. It is now realised that their actions 
must 
endowing them with purpose and imputing to them 
human states of mind. Harvestmen give us no indis- 


not be described in anthropomorphic terms, 


putable evidence that they have a conscious mind at 
all ; and, indeed, it is much wiser to treat them object- 
ively, as if they were organic machines. 

If one tries to imagine oneself as a Harvestman, 
one finds oneself in an entirely different world. Sight 
must be of minor importance, if one’s eyes gaze in 
directions at right angles to that in which one walks 
and cannot see much further than one’s own toes. 
One must be living in a touch world, where almost 
every event is a vibration and every stimulus is tactile. 
In such circumstances a man must admit that he is 
fundamentally unable to imagine what kind of psychic 
Most of its 
it is unknowable. 


experiences, if any, a Harvestman has. 
life is, toa man, not merely unknown ; 
British Chemical Plant Exhibition in 1936. 

The British Plant 
166, Piccadilly, London, W.1, has informed us that a letter has 


Chemical Manufacturers’ Association, 
been sent to all chemical plant manufacturers with which the 
Association has been acquainted, drawing attention to the inten- 
tion of the Association to organise a British Chemical Plant 
Exhibition in conjunction with the Chemical Engineering Con- 
gress which is to be held in June, 1936. 

The Association is in a position at present to indicate broadly 
the proposals for the exhibition and by circularising potential 
exhibitors, is seeking to build up a mailing list for use when the 
detailed prospectus of the exhibition is ready for distribution. 

Any of our readers who are interested as potential exhibitors 
should communicate immediately with the Association at the 
above address, asking for a copy of their letter G.2716, assuming, 
of course, that they have not already received a copy of that 


letter. 
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Drilling for Water.—I. 


By Leonard A. Iggulden. 


Economy, efficiency, and progress are essentials of modern industrial life, and the author is justified in claiming that the 

boring of deep water wells ts an important step towards the goal. A second artesian well 1s on the verge of completion in 

Bouverie House, the home of Discovery. Some idea of the difficulties involved in obtaining an independent water-supply, 
and the recent advances in technical methods are set forth in the article below. 


DURING the last two years Nature has been playing 


havoc in this country with our rainfail—so much so, 
that the water supplies in very many places reached a 
very low level, and in some districts petered out 
altogether. Fortunately, this kind of thing does not 


happen very often, but when it does, it becomes a very 


serious matter, and persons who normally scarcely 
ever give a thought to water, begin to wonder where it 
all comes from, and to marvel perhaps at the system 
which enables them to obtain practically unlimited 
supplies by the mere movement of a finger. 

The general shortage of water throughout the country 
has directed the attention of those responsible for pro- 
viding supplies on to underground sources, with a view 
to harnessing large quantities cf excellent water for 
the use of mankind. 

Water from deep-seated strata is obtained generally 
by means of boreholes, shafts, headings, and “* Artesian ° 
wells, drilled by various methods, according to the 
particular “‘ rock ” to be penetrated. 

Modern well drilling, and very much that 1s connected 
with it, is an extremely interesting and little known 
subject, but quite unobtrusively a large number of 
boreholes are at this moment being drilled in many 
well-known localities, and a good percentage of them 
are being bored as the result of the recent dry weather. 
Responsible persons in this and that town are doing all 
that is humanly possible to provide more than adequate 
supplies to safeguard the population in the even of 


future periods of drought. 


Situated in various strata beneath our feet are literally 
millions upon millions of gallons of water—the accumu- 
lation of years of rainfall. Thus London, for instance, 
provides a most interesting lesson, and geologists have 
been able, by the study of many deep wells, to form an 
excellent idea of what would be seen were it possible for 
a huge engineering concern to cut or blast away one 
half of London. 

The first illustration shows a_ geological section 
right across the London Basin, and helps us to under- 
stand why it is that so many highly successful wells, 
usually known as “ Artesian ”’ wells, have been made 
in London during the last hundred years or so. Nearly 
all the water obtained by wells in London is derived 
from the chalk, which, as the illustration shows, 
stretches like a gigantic basin for many miles in all 
directions. Where it outcrops the chalk acts as a 
gathering ground for a portion of the rainfall. For 
many thousands of years, possibly, this great basin-like 
formation has been storing water in its crevices, some- 
times in large cavern-like natural chambers. 

Years ago the fountains in Trafalgar Square were 
dependent for their supplies upon two boreholes sunk 
through the London clays and Thanet sand into the 
chalk beneath. One boring, in Orange Street, 1s 
said to be 6 feet in diameter and about 180 feet deep; 
the second, in the vicinity of the National Gallery, has a 
smaller diameter and is approximately the same depth. 
Originally, in about 1850, the water overflowed at the 
surface, but in course of time more wells were drilled, 

and the natural 








Ideal section of the London Basin, showing the water-bearing chalk stratum resting on an words, are 
impervious bed of gault. 
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boring, was 

obtained a few years ago at Slough in Buckinghamshire. 
The drillers, after many weeks of patient drilling, and 
having passed right through the chalk and the under- 
lying Gault clay, struck water at 1,100 {t. from the 
surface in the well-known Lower Greensand ; immedi- 
ately the sands were pierced by the drilling tools, the 
water, present in enormous quantities, shot up the 
1,100 feet and overflowed more than 50 feet above the 
surface at the rate of over 30,000 gallons an hour. 

[t will be interesting, at this point, to consider the 
cause of overflowing supplies. In basin-shaped form- 
ations, or where the strata dip towards a common 
centre, the water will tend to accumulate towards that 
centre. An ideal combination of strata exists when a 
pervious stratum (such as the chalk) is found between 
two clay formations ; in the case of London, for instance, 
the chalk is capped by the London clay and Thanet 
sands, and floored by the gault and paleozoic rocks : 
thus the water, passing through the sand beds and the 
chalk, has, until comparatively recent years, been 
under sufficient natural hydrostatic pressure to cause 
overflowing supplies. Natural overflows from the chalk 
were of fairly common occurrence in London itself less 
than a hundred years ago, but on account of the large 
number of boreholes which have been drilled, the water 
table has become depleted, and the water from the chalk 
now rises—still by natural pressure—to an average 
depth of 250 feet below the surface, and from whatever 
depth it finally rests, the supply has to be mechanically 
pumped to the required elevation above the surface. 

An interesting overflowing supply was obtained a 
year or so ago at Virginia Water, in Surrey, but in this 
instance the water was tapped in the Lower Greensand 
formation at 1,380 feet below the surface, and from 
that depth a supply of between 20,000 and 30,000 
gallons per hour was obtained, at a pressure of 40 lbs. 
per square inch, reaching a height of 20 or 30 feet above 
the level of the well head. From that point, as dia- 


Diagram representing a complete water system for a large 
imstitution. The boring reaches the Lower Greensand at a 
depth of 1,400 feet. 
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NATURAL WATER SUPPLY 
FROM BOREHOLE 
TO TREATING PLANT. 









- ae a eae a waren = an iy BOREHOLE. 


grammatically shown 
in the illustration, the 
water was allowed to 
flow into underground 
storage reservoirs to be 
finally pumped to the MOrTLED oo oll 
distribution tanks in the + 
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GREEN 37. 
and very many have had erat seats! 
to be deepened zoo feet 
or so. Twenty or thirty 
years ago a borehole 400 feet deep was considered to be 
of ample depth to permit correct submergence for the 
pumps, but it is frequently necessary to drill to 600 feet 
nowadays and sometimes to 700 feet below surface. 
Boreholes differ very much in diameter, and may 
vary from 6 in. to 48 in. or more, according to the 
supply required, and the particulars below will give 








Irs 


an indication of the quantities which may be obtained 
in different localities. The yields are stated in gallons 
per hour, and the water level is the static or rest level 


after actual drilling operations ceased. 


Locality. County. Dia. Depth. Water Yield. Stratum. 
evel, 
Dartford Kent Ed 320’ 8’ 47,000 Chalk. 
Guiseley .. Yorks. 24° 250° 45’ 25,000 Sandstone. 
Sevenoaks Kent 24” 130° Over- 66,000 Lower Green- 
flow sand. 
Stepney .. London (2) 18” 600" 150’ 60,000 Chalk. 
Leek .. Staffs 33° 400’ 34’ 40,000 Bunter Sand- 
stone. 
Petersfield Hants. 30” 360’ 53" 35,000 Lower Green- 
sand. 
Cardiff Glam. 18” 460’ 26’ 15,000 Sandstone and 
Marl. 
Watford Herts. 2 300° 8’ 38,000 §=Chalk. 


Drilling a well is a very interesting process, and 
frequently exceptionally difficult, owing to the un- 
certain nature of the geological formations in many 
localities. Two well-known systems are in regular use 
in this country, and as briefly as space will permit, 
these will now be described. Until about 20 years 
ago boreholes in England, other than those where the 
the rotary process was necessary, were drilled almost 
entirely by what was known as the rod _ percussion 
method: that is, the tools were gradually enabled to 
penetrate deeper by the addition of more rods from the 
surface (similar to the procedure adopted by the chimney- 
sweep !). This was eventually found to be a slow and 
costly procedure, and the cable percussion system, 
well-known in America, was gradually introduced into 


this country. Modern cable drilling rigs permit much 


LX 
> 


LEGRAND ’ 

SUTCLIFF eGELL re sid aol 

AWTPSiam wes Decora, onan — 

SOUTHALL. LOND] a Re re, waa ke ee ‘ tenet 
> PROT ER 
’ 4 : mi pe © Rae Ge? x 

oe oat 

bs ee 


- 
‘ S 


Sandstone cores from a thousand-foot boring in Cheshire. 
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more rapid progress, and the numerous steel cables 
employed, each attached to a different tool, permit 
greater ease In manipulating them. 

Three lines are usually sufficient for the comparatively 
shallow boreholes made in this country, and_ these 
are: (a) the bull line—-usually attached to the “ string ” 
of tools used for the actual drilling; (6) the calf line— 
used for manipulating the steel casing with which the 
borehole is lined ; (c) the sand line attached to the bailer, 
or sludger, which is brought into action to clear the 
It will be appreciated 
that with three separate lines, each handling a different 


boring of pulverised debris. 


piece of apparatus, drilling is made much more speedy 
and simple. In the various oilfields of America and 
the Continent drilling rigs are usually much larger and 
more powerful, and are frequently 120 feet high. 
Sometimes eight or more different lines are provided, 
each one passing up to and over a different crown 
pulley at the apex of the derrick. 

During recent years an ingenious device known as 
the ‘Cherry’ Spudding Wheel has been added to 
English cable percussion rigs ; this consists of a rotating 
crank on which are mounted three large rope sheaves, 
over which the drilling line is passed. The arrangement 
is such that the steady rotation of the crank causes the 
string of tools to be raised from the bottom of the 
stroke with uniform acceleration, and quickly dropped. 
At the correct drilling speed, the effect of this useful 
device is to produce an ideal percussive action, per- 

mitting 
in drilling and at the same 


extraordinary speed 
time reducing the power ab- 
sorbed. Actual drilling is done 
string’ of tools (a set 
may be easily 25 feet in 


cc 


by a 
length) being attached to the 
lower extremity of the cable. 
At the top of the string is the 
connecting rope socket, which 
permits the tools to turn freely, 
Then 
come two heavy links termed 


ensuring a round hole. 
‘“jars”’: next is the sinker 
bar, the object of which is to 
give additional weight to the 
drilling bit. One of the great 
risks of drilling is getting the 
SS tools trapped in the hole, and 
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he EEA 
a s ‘a “EF 
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specially designed to allow a 
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heavy upward blow to _ be 
struck when attempting to 


free a tool which has stuck. 
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In addition to the spudding device, a further aid to 
rapid drilling is added in the form of a rocking beam. 
One end of the beam is attached to a crank connected 
to the driving mechanism of the rig, and the other end 
to the drilling line; the result is that the see-saw 
motion of the “ beam” (usually a specially designed 
steel beam) transmits to the tool a motion very similar 
to that of the spudder. A rocking beam is usually 
brought into operation when it is required to drill to 
depths below 700 feet. By the use of these up-to-date 
drilling rigs the speed of drilling has been increased by 
about 300%, and it is quite possible, in the chalk, for 
instance, to drill up to 150 feet per day by their use. 
Where the strata are fairly soft, like those in the 
London Basin, the percussion system is the method 
generally adopted. By this method, the strata are 
pounded into a “slurry’’ by the constant rising and 
falling of the heavy drilling tools, the particular type 
to be used being determined by the nature of the strata 
in which the drilling is taking place. As a rule the 
drilling outfit consists of a derrick, which may be any- 
thing between 60 and 8o feet high, and a mechanical 
rig for raising and lowering the tools. The power may 
be an electric motor, steam, or petrol engine, whichever 
is available for the use of the driller. The strata being 
pounded by the percussive action of the tools are 
removed from the well by means of a steel shell or bailer, 
with a valve at the lower extremity. In the majority 
of cases it is necessary to line the borehole to a certain 
depth with steel casing. This casing serves two pur- 
poses: to prevent the well from collapsing where the 
strata are soft, and to prevent surface waters from 
finding their way into the purer waters situated at 
greater depths. Where the drawn 
from harder formations, the casing, when considered 


water is. being 
necessary, is usually perforated at selected depths to 


permit the ingress of water, and at the same _ time 
hold up the sides. 
When hard strata, 


eranite is encountered in a borehole, it is usual to utilise 


lime, sandstone, limestone or 
an entirely different method of drilling, known as the 
shot rotary method. By this system, instead of the 
tools continually giving sharp blows, and pounding 
the strata, they are rotated at suitable speeds. The 
rotary tool is a long, hollow annular pod, with a groove 
at the lower edge. Hardened steel shot is introduced 
into the tool from the surface by means of follow rods, 
and this falls to the bottom and settles between the 
cutting edge and the rock. The continual rotating 
causes the shot to grind the rock to fine particles, 
which are washed to the surface by a constant stream 
The rotation of the hollow tool causes a core 
When a tool is full of core, 


of water. 
of rock to pass up inside it. 
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An overflowing well yielding a supply of 30,000 
gallons per hour. 


a grouting process is resorted to, which causes the core 
to break off, thus enabling it to be withdrawn. Some- 
times the two systems, percussion and rotary, are used 
in one borehole : a start is made with the former, and 
when solid rock is reached a change-over to the shot 
rotary system occurs. The illustration opposite shows 
a typical collection of sandstone and conglomerate cores 
produced entirely by the rotary process during the 
drilling of a deep boring in Cheshire, a depth of nearly 
1,000 feet being penetrated. When the cores are care- 
fully placed in sequence it is of course possible to obtain 
very accurate details of the various formations pierced. 
(To be continued) 


Inland Water Survey. 


The Council of the British Association for the Advancement 
of Science have conveyed to the Minister of Health an expression 
of their gratification at his appointment of a committee to deal 
with the question of a survey of water resources. The Associa- 
tion discussed this matter at its annual meeting in 1932, and 
appointed a committee, under the chairmanship of Vice-Admiral 
Sir H. P. Douglas, to inquire into the position of inland water 
survey and the possible organisation and control of such a 
survey by central authority. This committee made two reports 
in succeeding years, and last autumn a deputation representing 
the Association and the Institution of Civil Engineers urged upon 
the Minister the desirability of such action as has since been 


taken by the Government. 
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Book Reviews. 


Simple Science. By FE. N. pA C. ANDRADE and JULIAN HUXLEY. 
(Blackwell. 8s. 6d.) 


Messrs. Andrade and Julian Huxley have produced a book 
introductory to the study of science as interesting, accurate, and 
well illustrated as we might have expected from them. It is 
rather a portly volume and would hardly serve as a class-book, 
but it would be a treasure for teachers who have in hand a 
course of general science, and excellent either for the school 
library or as a prize or gift book. It is strongest and fullest on 
general physics and elementary biology. This is natural and 
proper in view of the special qualifications of the authors, but 
one may perhaps question the wisdom of giving so much space to 
electricity, magnetism, and even organic chemistry, while 
astronomy, especially attractive at the present day, does not 
appear at all, nor geology. And on the biological side, while the 
ways of life of various typical animals and plants are carefully 
described, no hint is given of the evolution of species which 
would have come in easily if the matter had been treated rather 
from the point of view of natural history, showing the different 
species in their proper habitats and asking how they had come 
there. There is. in fact, a very obvious sense of the school 
svilabus and the examiner pervading the whole, which will not 
make the book any the less popular. Nor does it iessen the great 
merits of the work itself. 

One could hardly anywhere else find so many telling experi- 
ments so carefully described. The language is admirable 
throughout, and the hints scattered freely about as to health, 
cleanliness, cheerfulness, etc., are effective without being either 
obtrusive or tedious. The objects of the authors have evidently 
been mainly two: (1) to interest the young in the manifold 
wonders of the world around them, especially by showing how 
things work; and (2) concurrently with this to train them in 
experimentation and to take them through a course which satis- 
fies the ordinary educational requirements. This naturally 
somewhat loads the book which must in any case be full enough. 
The pathway for the young into the infinite and complex universe 
of science 1s puzzling as well as fascinating, and it may be interest- 
ing to set down a few thoughts as to how it might best be done, if 
we put aside entirely for the moment all idea of syllabuses or 
examinations. 

We have in the main to reconcile two rather different attitudes 
of mind. On the one hand, the child is in many respects like the 
early man who laid the foundations of science. He has to begin 
counting and measuring, he is intensely interested in animals, 
and more interested in the stars and heavenly bodies than the 
blasé dweller in towns of later years who has not made astronomy 
a special study. On the other hand, the modern child is plunged 
straight away into a world of complicated machinery, developed 
by science, of which he must acquire some knowledge and which 
he cannot follow out historically in its gradual evolution. A 
great deal, therefore, we must teach him as it stands, without 
bothering at first about its history. But it is a grave educa- 
tional and historical loss to omit altogether, as do the authors 
of this book, all the historical side, the natural growth of know- 
ledge in which the child must follow in the main the evolution of 
the race. On this side he should be led, as the race was, to 
measure the land and get the first notions of geometry, and in 
the same fashion to notice the movements of sun and moon and 
the most prominent stars, and see how our forefathers came to 


their first notions about them. In doing this he will properly, 


and with great interest, learn something of the men, both 
the nations and the leading individuals, who did the work. While 
this is going on, and without interfering with it in the least, 
would come the first lessons in Naturkunde—natural history and 
sensible object lessons—before the complication of the later 
science teaching begins. Again, in the later stage, two sides 
seem essential. There must be a good deal of the modern 
knowledge which culminates in electricity and radiation. Every 
boy is now surrounded by applications of this, and ought to know 
both how the most familiar objects work and who were the chief 
people who made them possible. In this book, abundant—even 
excessive 





space is given to light and electricity, with a descrip- 
tion of all sorts of apparatus and experiments. Newton here has 
a page, but Galileo is not mentioned. And, on the other side of 
the more advanced teaching, where biology will be the leading 
theme, one cannot think that any one should complete a course 
of science—say about the age of sixteen or seventeen—without 
a notion of the theory of evolution, connecting in one infinite 
sequence all living forms. In the book before us Darwin does 
not appear. As said above, it is good in what it gives, very full 
and interesting in what it treats of; but a better plan, some 
lightening of the detail, and some inclusion of other matter of 
first-rate importance, would have brought it nearer to the ideal 
which for we have still to wait. 


Technics and Civilisation. By Lewis MuMForpb. (Routledge. 


The appearance of the machine on the pages of human history 
is only just being recognised as a vital force which as likely as 
not will gradually efface the human element, if its growth is not 
curbed. The origins of the power of the machine were so irre- 
levant and gradual that no one seems to have noticed it, until 
the precipitate rush of the last few decades has almost succeeded 
in depriving this civilisation of its last hopes of achieving any 
form of culture. 

Mr. Lewis Mumford, following the example of his master, the 
late Patrick Geddes, divides the growth of the machine into three 
stages: Eotechnic, Paleotechnic, and Neotechnic. The first 
stage was characterised by the use of wind and water for driving 
power, while the human mind was being acclimatised uncon- 
sciously to the new heights of machine-power which were gradu- 
In this respect, for instance, the perfection 
of a technical device for the measurement of time, the clock, was 
of transcendental importance. Here was a pure machine, 
absolutely dissociated from human events or interests, regulating 
the whole of human activities. No more getting up because it is 


ally being ascended. 


cé 


daytime, or “‘ going to bed with the chickens on a wintry night ”’ ; 
no more eating when one is hungry, or working when one is 
‘““ proper ”’ time . the bour- 
geois ideal. The discovery of hours and minutes naturally led to 
a greater interest in the exploration of the skies, and simul- 


eneigetic, but everything in its 


taneously the surface of the earth itself divulged new secrets and 
new metals, and a time-distance dimension ; everything resolved 
naturally, with the growing accuracy of the physical sciences of 
the 17th century, into the material life of the Palzotechnic stage. 

Power of production was cheap. No painstaking care and 
pride in the production of a pair of trousers, but countless rows 
of trousers, all uniform, turned out at a regular rate per hour, 
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Value was now estimated on a quantitative basis, but “‘ quantity 
production must rely for its success on quantity consumption, 
and nothing ensures replacement like organised destruction.”’ 
Thus, Mr. Mumford argues, war has always been associated with 
the machine, and now that the machine, in the hands of irre- 
sponsible private profiteers, has given rise to what is termed the 
capitalistic system, ‘‘ without the non-production of war to 
balance accounts algebraically, the heightened capacities of 
machine production can be written off only in limited ways: an 
increase in foreign markets, an increase in population, an increase 
in mass purchasing-power through the drastic reduction of 
frofits. When the first two dodges have been exhausted, war 
helps avert the last alternative, so terrible to the kept classes and 
so threatening to the whole system that supports them.”’ 

In fact, capitalism perverted the development of technics 
from its true course, a process which was made so much easier 
by the discoveries in the world of physics that had been made 
before 1750, particularly the necessity of dissociating size, 
weight, shape, or motion (the primary qualities) from colcur, 
smell, beauty of line, etc., which are the sensory qualities existing 
only in humanity. The machine was the perfect embodiment of 
these primary and rational qualities, and its quantitative values 
attracted the attention of the moneymaker, the capitalist. 

The Neotechnic age is now in the course of development. 
The scales have dropped from our eyes, and “ partly thanks to 
the machine, we have now an insight into a larger world and a 
more comprehensive intellectual synthesis. ... We can see 
plainly that power, work, regularity, are adequate principles of 
action only when they co-operate with a humane scheme of 
living: that any mechanical order we can project must fit into 
the larger order of life itself. Beyond the necessary intellectual 
reconstruction which is already going on in both science and 
technics, we must build up more organic centres of faith and 
action in the arts of society and discipline of the personality. 
These are matters which I purpose to take up in another book.”’ 

We may look forward to that book as the product of a mind, 
well in advance of its contemporaries, that has cleared the mists 
in which they wander and is already building a new world. 


Progress of Archeology. By STANLEY CAssON. (Bell. 6s.) 


Mr. Casson’s rapid survey of the archeological work of the last 
twenty years in various parts of the world is extremely interesting 
and helpful. The subject now has a wide popular appeal, but it 
is developing so rapidly that only the specialist can keep pace 
with the new discoveries and the new theories evolved from or 
in spite of them. Here Mr. Casson, whose own work in Greece 
and at Constantinople has been of high merit, sums up expertly 
the results achieved in nine areas from Western Europe to the 
Far East, with preliminary chapters on the right and wrong 
methods of excavating. He notes the first important diggings in 
Western Macedonia, which show that Greek culture had invaded 
Alexander’s native land long before his birth. He brings the 
exciting new finds in Sind and the Punjab into relation with the 
early civilisations of Persia and Mesopotamia, and gives a 
photograph of a red sandstone statue from Harappa, to be dated 
perhaps at 2500 B.c., which ‘‘ might be mistaken for good Greek 
work of the 4th century B.c.’”’ He touches on the Siberian 
discoveries of Scythian tombs which exemplify the high artistic 
skill of the nomad tribes of Northern Asia. Mr. Casson devotes 
a chapter to the strange Maya civilisation of Central America, 
which he admires without theorising about its origins, and he 


I2I 


gives a few pages to Zimbabwe in Rhodesia and to the Pacific 
megaliths, especially at Easter Island. This most readable and 
intelligent book is particularly well illustrated with photographs 
of recent finds, among which the “ Quilted Rug from a tomb near 
Lake Baikal ’’ and the ‘‘ Maya Carving in Jadeite ’’ are not the 


least remarkable. 


(Allen and Unwin. 


Industrial Art Explained. 


58.) 


By JOHN GLOAG. 


In this compact book Mr. John Gloag puts forward his sugges- 


_— 
. 


tion for the formation of an Academy of Design. This body, h 
suggests, should be formed by the amalgamation of all the exist- 
ing societies of this nature, and would serve as the means of 
co-ordination between the designer and the manufacturer. 

Here is essentially a textbook for the uninitiated, and as illus- 
trations to this end Mr. Norman Howard’s line drawings are 
eminently suitable, while the half-tone plates are particularly 
well chosen. They bring home to the reader probably more 
than anything else would the amazing realisation that our ideas 
about art and machines being incompatible forces must undergo 
a radical upheaval if we are to live in the spirit of our age. 


Everyday Botany. By L. J. . BRIMBLE. (Macmillan. 7s. 6d.) 


Botanical science can claim great credit for the beneficial part 
it plays in modern progress, but by many people botany is not 
Indeed, 
both botany and biology are still badly neglected as educational 
subjects. The author of this book has therefore planned it with 
the definite aim of bringing botany to the notice of many people 
By dealing with 


considered to be as important or as useful as chemistry. 


who have hitherto disregarded its usefulness. 
the everyday applications of plants and their products in the 
nature of foodstuffs, drugs, and commercial commodities, he 
has adopted a sure means of introducing the subject to those 
who may ultimately decide upon taking up a career in which the 
study of botany plays an important role. 

The early chapters of the book are devoted to a study of the 
plant kingdom as a whole, to the flowering plant in particular, 
and to the special forms and functions of plant organs. We are 
told, quite truly, that the joys of the countryside can be very 
greatly increased by taking an intelligent interest in the flora, and 
that a sketch book and camera can give many hours of profitable 
pleasure on a fine day. For detailed study there are modifica- 
tions of the roots of plants, or of the stems, which, like roots, are 
sometimes modified to form storehouses for food. The leat also is 
a subject to which special attention can be given, for many of 
these become modified in order to carry out functions other than 
their normal one, the manufacture of the plant food. Passing 
through a chapter which is devoted to the “ 
of living things,’’ we are told about the food of living things— 


internal organisation 


water, mineral salts, manures (natural and artificial), sugars, 
starches, proteins, fats, and oils; then of the absorption of 
materials by the living cell. 

Equally interesting are the processes by which plant foods are 
manufactured from the raw materials provided by Nature. In 
these processes chlorophyll, the green colouring matter, is of 
primary importance, for it absorbs the radiant energy of the sun 
in the process of photosynthesis by which sugars are manufac- 
tured and utilised as basic foodstuffs under the mysterious 
activity of protoplasm. There are, we are told, thousands of 
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chemical processes taking place within all living plants, and there 
are many which are peculiar to some particular plant with the 
result that such a plant contains a special chemical. The mode 
of transport of water and foods within the plant is far more 
complicated than one would imagine. The plant is even able 
to deal with special emergencies, such as the conservation of 
water supplies or an excessive amount of water in the soil 
Irregular forms of nutrition, of which 
there are many, give rise to various diseases, just as in animal 


adjacent to its roots. 


life. Plants also have their parasites, which may be of animal 
or plant type. 

This book never lacks interest—the curious reader will turn 
to the chapter that tells him of plants which prey on living insects; 
the student of chemistry will read of the colours of flowers, of the 
anthoxanthins (yellow pigments) and anthocyanins (blues, reds, 
Fruit and fruit cultivation will have a 
universally wide appeal, for most of us own a small garden in 
The 
remaining chapters deal with the germination of seeds ; growth, 
movement, and surroundings of the plant ; evolution, breeding, 


purples, and browns). 


which one or more varieties of fruit are to be found. 


and classification. 

About 340 illustrations are included, covering a wide variety 
of botanical subjects, while many chapters have supplementary 
The author 
task which he con- 
sidered to be necessary in the interests of botanical science. 


sections devoted to practical notes and field work. 
appears to have fully accomplished a 


Handbook of Chemistry. Edited by NORBERT A. LANGE, assisted 
by GorpDON M. ForKER, with an appendix of Mathematical 
Tables and Formule by RICHARD S. BURINGTON. (Hand- 
book Publishers, Inc., Sandusky, Ohio. $6.) 


The difficulties which are often encountered in the search for 
particular data are well known to those who engage in chemical 
and physical research, for even the most called-for data seem 
sometimes to be elusive. This handbook, which is “ a reference 
volume for all requiring ready access to chemical and physical 
data used in laboratory work and manufacturing,’ should, 
therefore, 


engineers who may have little time to waste upon a possibly 


be fully appreciated by chemists, physicists, and 


fruitless search of the literature, or who lack the facilities offered 
Every effort has been made to 
select the most trustworthy information, and to record it with 


by a large technical library. 
accuracy. The gaps in the volume are due merely to lack of 
information in the literature, which has been searched by more 
than seventy specialists. It is the hope of the compiler that the 
volume will be as useful to the worker in science as is the dic- 
tionary to the worker in literature, and there is, indeed, little 
fear that its resting place will be the bookshelf instead of the 
desk or laboratory bench. 


The Monastic Remains of Norfolk and Suffolk. By CLAUDE J. W. 
MESSENT. (H. W. Hunt, Norwich. 7s. 6d.) 


This volume, especially its copious supply of sketches from 
the pen of the author, will be a joy to all ecclesiologists. Mr. 
Messent deals with over one hundred and eighty monasteries in 
Norfolk and about one hundred in Suffolk, some of which still 
present remains of remarkable beauty, while others survive only 
as foundations, as parts of farm-buildings, sometimes merely as 
aname. East Anglia is particularly rich in relics of the monastic 


life and the author’s hard work and out-of-the-way travels have 
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been richly rewarded. As he points out, the monks had a way 
of choosing the best building-sites in any district and the most 
attractive surroundings, which still lend charm to the buildings, 
however scanty their remains; and any antiquary who follows 
in Mr. Messent’s path will find his footsteps laid in pleasant 
places. There can be few people who know East Anglia well 
enough to test the accuracy of the whole book, but we have 
‘tried out ’’ with complete satisfaction the descriptions of places 
as obscure and far apart as North Creake in Norfolk and Sibton 
in Suffolk. It is to be hoped that Mr. Messent will extend his 
activities into Essex, where a wide field awaits him: will he 
please see that the readable print of the Suffolk part of his present 
book is repeated, not the pale-grey and patchy type which does 
scant justice to Norfolk ? 


The Teaching of Chemistry. 
6s.) 


By N. F. NEwsury. (Heinemann. 


This book is concerned primarily with the teaching of chemistry 
in schools. Chemistry is a most suitable subject for teaching to 
boys, as they are introduced to that ‘‘ organised knowledge” 
that is science through a section that engages the attention by 
means of its intrinsic interest and of its somewhat sensational 
Also, the school 
period is the right time at which to give opportunity for acquain- 
tance with a subject that may become a life’s occupation. 


possibilities which are quickly discovered. 


Apparently, the first school to establish lectures and practical 
work in chemistry was the City of London School, in 1849, 
although chemistry had been a university subject since 1659; 
and its position has been progressively consolidated and devel- 
oped until the relations between schools, universities, and the 
Government have been established and made satisfactory. 

The author deals with his subject in a praiseworthily catholic 
spirit, as he deprecates the teaching of any such branch of science 
as a subject by itself, but requires it to be presented as a section 
of general science, particularly in association with matters of 
everyday life. 
the scientific fare that is considered to be good for him, but also 
that it is digestible, by showing the young teacher how to do 


He not only sets out to see that the pupil gets 


this, with advice on the preparation of his lectures and prac- 
tical work, and on his attitude to his pupils. 

Much discussion is given to Armstrong’s famous Heuristic 
Method of teaching. Mr. Newbury is far from being enthu- 
siastic. ‘‘ Thus, it is best to carry out a modified form of the 
Heuristic Theory with pupils aged ten to fifteen,’’ ‘‘ Junior 
pupils often derive benefit from pursuing Heuristic methods in 
early lessons.’”’ ‘“‘. . . whilst the Heuristic Method is based on 
thoroughly sound principles, it fails in practice. It is best used 
as a guide, and should never be allowed to dominate the teacher's 
methods.”” (p. 94.) 

It is startling to one who remembers his own school chemistry 
(and biology), taught to him about 36 years ago, to find the 
recommendation that ‘“‘ there are many advantages in displacing 


9? 


some of the usual chemical methods by micro-methods,”’ (Pp. 
119). The object of this is to develop accuracy of observation 
and care in technique, together with the possibility of performing 
dangerous experiments on so small a scale as to be safe. The 
value of this development is clear, and it has the additional 
advantage that the pupil is encouraged by the thrill of becoming 
acquainted with advancing methods. 

Mr. Newbury is very careful that the pupil’s mind shall not be 
bludgeoned with too ponderous words and language. Also, he 
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makes a special point in requiring accuracy of description of 
work done; a training in which the value will go far beyond the 
limits of his immediate subject. There is much else that is 
attractive in the book: the best use of diagrams; the difference 
in methods of teaching required by the difference of mentality 
between boys and girls; the construction of the science course 
so that examples may be taken from the locality in which the 
school is situated—whether in the country or by the sea. 

‘““ A School 


Holmyard), and valuable 


Amongst the several Appendices, there is one on 
Chemistry Library’”’ (by Dr. E. J. 
rules for safety and First Aid. 
bibliographical references and lists throughout the book. 


And there are many useful 


ktemembering his own school experiences, the Reviewer might 
regret that he is not starting his contact with the sciences all over 
again with Mr. Newbury as his master, direct or indirect; the 


pupils of to-day are lucky. 


Education and Biology. By J. A. LAUWERYsS. (Sands. 5s.) 


Lowes Dickinson once said that every question he had to 
answer set his mind racing up and down the corridors of thought. 
For him there was never any legitimate distinction or separation 
between the 
speculation and the simplest and most concrete individual thing 


most complicated and abstract philosophical 


or event. Unfortunately a habit of mind has recently been 


ae 


noticeable which under the guise of being “‘ objective ”’ has ig- 
nored the fundamental connections existing between even those 
things which appear to be the most diverse. It is therefore with 
great intellectual satisfaction and additional interest that we 
read this book by Mr. Lauwerys, for he has brought the synthesis- 
ing attitude into the realm of education, which has been notorious 
for its treatment of different topics apart from the assumptions 
and generalisations on which they rest. 

It is true that many authoritative books have been published 
on the relation between philosophy and biology, but these are 
only rarely directly concerned with the problems which face the 
practical teacher. Mr. Lauwerys has brought within a narrow 
compass a tremendous amount of invaluable matter for those 
actually concerned with teaching, and he has related it, in no 
uncertain fashion, to the deeper considerations which face the 
biologist. Education is not simply a matter of issuing syllabuses; 
what matters ultimately is the attitude of the teacher towards his 
subject—the holds. (As_ the 
rightly remarks, if the problems facing the teacher were capable 


philosophy which he author 
of being settled by syllabuses there would by now be none left 
to solve.) 

Mr. Lauwerys has provided that philosophy by sketching out 
a vitalistic interpretation of biological facts using ‘‘ dynamic 
type’ as a central concept, and has shown how a course in 
biology naturally arranges itself around this cardinal point. 
This forms the first main division of his book and constitutes 
what he considers ought to be implicit in the teacher’s mind. 
He then deals with the material of the course itself, and with 
actual methods of teaching. He discusses in passing the moral 
and religious objections which have been put against the intro- 
duction of biology into the school curriculum, and continues by 
presenting, and analysing, the various difficulties that present 
themselves to the teacher, such as the vitalist-mechanist con- 
troversy, the treatment of the problem of sex, and the doctrine 
of evolution. Finally he touches on the practical part of the 
course, dealing with laboratory methods, and applying, wherever 
possible, particular instances to illustrate the earlier discussions. 

The author has produced a thorough and workmanlike state- 


I23 
ment of a well-defined position, and in doing so has given the 
reader a definitive viewpoint providing material for deep con- 
sideration, and a constructive philosophy allied in the most 
practical way to the work of the ordinary school teacher. 

The book, however, is not limited in its appeal to members of 
the teaching profession, for the earlier discussion is one of 
immense importance and topicality owing to the recent renewed 


outbreak of Darwinian controversy. 


The Colour Problems of South Africa. By EDGAR H. BROOKEs. 
(Kegan Paul. 5s.) 


In this volume Dr. Brookes, the author of a well-known and 
authoritative work on native policy in South Africa, publishes 
1933. 
lor now that the 


his Phelps-Stokes Lecture, delivered at Cape Town in 
Its issue at the present moment is opportune. 
question of the transfer to the South African Government of the 
Protectorates of Basutoland, Bechuanaland, and Swaziland 1s 
under consideration it is well that the British public should be 
made acquainted with the present position of the colour problem 
under the administration to which it 1s proposed to hand over 
the peoples who voluntarily placed themselves under Imperial 
jurisdiction and are still ruled from Whitehall. 

It cannot be said that Dr. brookes has anything but cold 
comfort to offer those who view the suggested transfer with 
He holds that the effect of the legislation of the last 
twenty vears, which has been directed towards the policy of 


doubt. 


native segregation, confirms the view that complete segregation 
Yet it cannot be said that he has 
He does not hope that it will be 


of the native is impracticable. 
anything to offer in its place. 
Indeed, 
in maintaining that the ideal is that each racial group “‘ should 
have full and free opportunity to develop ”’ he suggests an end 


possible for white and black to fuse into one nation. 


and advocates means to its attainment which it would seem 
well nigh impracticable to distinguish from segregation. 

If Dr. Brookes fails to provide a solution for a problem which 
is exercising the minds of statesmen, anthropologists, and social] 
reformers of all shades alike, this does not affect the value of his 
admirable analysis of existing conditions and tendencies. The 
specific problem of the Protectorate he does not touch, but, as 
has been indicated, for its study his book is an excellent guide, 


or, perhaps, a warning. 


Sexual Life in Ancient Rome. By Otto IWIEFER. (Routledge. 


255.) 


This volume is an admirable foil to Sexual Life in Greece in the 
same series. The latter, notwithstanding a certain restriction 
in point of view and method, brought out the spiritual side of 
the Greek attitude in literature and art towards the facts of sex. 
Kiefer’s treatment of sex in Roman society, on the other hand, 
suggests that, notwithstanding the large part sex undoubtedly 
played in Roman life, especially under the Empire, the spiritual 
aspect was relatively unimportant. 

In the Roman attitude towards sex there was, the author 
holds, a sadistic element which is also to be discerned in the whole 
of the history of Rome from the beginning of her expansion to 
the time when she attained rule over the greater part of the 
known world. It would, perhaps, be a simpler statement of the 
facts to say that both in their attitude towards sex and in 
their solution of the problems which led to imperial expansion, 
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the Komans showed a realism, an ability to face and grasp facts, 
which was, and still is, characteristic of the Italian temperament, 
especially among the peasantry. Hence, the study of sex in 
ancient Rome is much more illuminating in relation to the general 
trend of life among the people than it is in classical and Hellenistic 
(creece. 

Dr. Kiefer has here made a very thorough study of his subject 
from every side, and his sympathetic examination of the treat- 
ment of sex in the poets will help to the understanding of an 
ethical standpoint which ts almost completely alien to the average 
modern mind. His psychological analyses of certain of the 
emperors and their consorts 1s an acute examination of contem- 
porary scandal from which emerges a more rational and intellig- 


ible view of their personalities than that of previous convention. 


The Genetics of Garden Plants. By M. B. 
(Mlacmillan. tos. 6d.) 


CRANE and W. J. C. 


LAWRENCE 


Organic life in the course of its development has achieved a 


profusion of form and colour that is indeed startling—and 


intriguing. What is the origin of all this variation ? How are 


all these variant characters related to each other? Is each 
character transmitted to the progeny? If so, how? It is 
enquiries prompted by queries such as these that have built up 
And it is the 


present status of this science, and especially those sections of it 


the content of the science of modern genetics. 


that have been based on experimental material of horticultural 
value, that forms the subject of this book. The fundamental 
concepts of any biological science remain, of course, always the 
same whatever the species upon which that science is based, and 
the use of an arbitrary group of plants as examples of the concepts 
discussed does not militate against the value of the book as an 
exposition of the present state of genetical science. As such the 
book is excellent. 

There are several chapters in the book devoted entirely to 
a discussion of the fundamental theories and concepts of the 
science. These, although rather less detailed than we might 
have wished, are nevertheless excellent Certain 
very interesting and highly significant developments of recent 
The gene theory is losing much of the 


summaries. 


times are stressed. 
crudeness that characterised the earlier stages of its development. 
The gene is no longer a discrete unit independent of all other 
similar units and manifesting itself as a single character. ‘‘ A 
given character may be the expression of one or many genes and 
depend upon the specific action of one or more genes, but also 
upon the inter-action of all the other genes and of the genes with 
the environment. Furthermore the effect of a gene may be 
expressed in more than one character. Thus a character may 
(1) according to the genetic background 
(i.e., the influence of the other genes present), or (2) according to 


vary in its expression : 


The nature and significance of polyploidy is 
This does indeed seem to be a 


the environment.”’ 
treated relatively at some length. 
remarkably fertile field of investigation, providing as it does a 
reasonable explanation of the origin of new species, and an 
explanation moreover which covers the hitherto perplexing fact 
of inter-sterility between apparently related species. 

The book, however, is intended chiefly for those engaged in 
the application of genetics in the breeding of new forms of garden 
crops. To this end a series of chapters are included on the 
special genetics of Flowering and Ornamental Plants, of Vegetable 
and Salad Plants, and of fruit trees. Every commonly cultivated 
garden plant is not included, and there are some notable omis- 
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sions. There is, for example, no detailed statement of the 


genetics of the large group of Brassice. Nevertheless these 
chapters amplify the earlier chapters on the pure theory in a 
most satisfactory manner. 

At the end of the book there is a review of the problems of 
incompatibility and sterility. These conditions, affecting as 
they do the fertility of various stocks or parental types, are of 
paramount importance to the plant breeder, and they are of 
immediate interest to the grower also. As the authors point out, 
a poor set of fruit may be due to the use of unsuitable varieties as 
pollen parents. The book concludes with a bibliography of the 
more important papers that have been published on the genetics 
of garden plants. 

The authors have undoubtedly achieved their object, that of 
presenting an account of the science upon which the breeding of 
garden crops must depend. The book, however, as a statement of 
the present status of genetical science is among the best that have 
appeared in recent years, and as such it deserves the attention of 
all interested in the phenomena with which genetics is con- 


cerned. 


To Remind: <A_ Biological Essay. By StR WILLIAM Bate 
Harpy. (The Williams & Wilkins Company, Baltimore. 


4s. 6d.) 
The two lectures reprinted in this volume embody some highly 


speculative and highly Their 
theme is largely a defence of vitalism, and many of the argu- 


provocative pronouncements. 
ments adduced are familiar to all interested in this particularly 
Some of the evidence, however, is mag- 
That part of 


intriguing problem. 
nificently original in the way in which it is used. 
the argument which is based on the asymmetry of the chemical 
compounds produced by the living organism being particularly 
effective. . Asymmetric substances display an enormous depar- 
ture from the structure of other chemical compounds, and the 
odds against the production of the mechanism from which alone 
they can arise must therefore have been very great. The phrase- 
ology throughout stresses the origin of life as an event—and if 
such it was then the philosophical implications are very far 
reaching. The concept of “‘ process ’’ is much easier to reconcile 
to the mechanistic interpretation than is that of ‘‘ event.”’ 


Practical Plant Anatomy. By C. T. A. BERKELEY. (University 


of London Press. 3s.) 


This is essentially a student’s laboratory handbook. It 
contains a mass of detail which is presented in a highly con- 
densed form. The main body of the book is in four chapters ; 
the first contains a description of the microscope, together with 
a few notes on the salient features of microscopic technique. 
This is followed by a chapter on the cutting and mounting of 
simple sections, together with a few notes on microchemical 
analysis. The third chapter, possibly the most valuable of the 
book, contains a number of valuable hints bearing on the exam- 
ination of preparations from the stems, roots, and leaves of 
certain common species that are used for examination purposes. 
The book is intended for students preparing for the London 
Intermediate Science examination. It contains, however, much 
that is beyond the scope of such students, but it does not contain 


enough to make it suitable for final Degree examinations. 
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